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A6bstract
The airworthiness and qualification tests (Phase D) of tile CII-47B
production helicopter were conducted at Edwards Air Force Base and
Bishop, California, during the period 16 October 1967 to 9 July 1968.
Performance, flying qualities and mission capability were evalua-
ted to determine the suitability of the CII-47B as a replacement for
the C1--47A, determine specification compliance and obtain detailed
performance and stability and control information for inclusion in
technical manuals and other publications. Tlere wcrc no deficien-
cies disclosed which would affect the mission accomplishment of the
helicopter. IlTerc were four shortcomings in evidence for which cor-
rection is desirable. TIhe shortcomings observed were: the lack
of a never exceed airspeed computer in the cockpit, st:atic longi-
tudinal control instability at all airspeeds below 70 knots indi-
cated airspeed (KIAS), unstable dynamic longitudinal control char-
acteristics at all test conditions, excessive cockpit vibrations
above 135 KIAS at light gross weights and also at 230 rotor rpm.
The increase in gross weight from 33,000 pounds for the CH-47A to
40,000 pounds for the ClH-47B and the resulting increase in payload
capability are particularly noteworthy. 'The airspeed capability
of the Ct1-47B is approximately 30 knots greater than the C1I-47A;
however, the vibration levels at airspeeds above 120 KIAS, light
gross weights (below approximately 33,000 pounds) and 230 rotor rpm
are excessive.
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Forew.ord
The services of one aerodynamics engineer and one technical rep-.-
resentative from the Vertol Division of The Boeing Company were
used during the active test program. Fire fighting, medical aid,
petroleum, oils and lubricants (POL), instrumentation calibration
and photographic support for the project was provided by the US
Air Force Flight Test Center (AFFTC) at Edwards Air Force Base,
California.
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INTRODUCTION

BA W rRONIJN

I \ Chlinook poduct i .provotrint programi til 5inititIated to provide
sign j.t cont ga ins in pw r-Formanee a ii flying qjuatlitieos of the (:I]C-
47 hiell opte-r. The prog,,am (ref 1, aipp [1) cons isted of a two-step
proccss . 'the aircraft configured for step one ho;' been identified
-is -unfti guart ion 1A and designiated tilt (:11-4711

2. A test diroective (re~f 2, app I )issued 1w the US Array 'lest and
Evaluation Command (I)SA'I'COM) provided For the US Army AviaLt ion
r'est IAct ivity (IJSAAVN'IAJ (redes ignated the 11S Army Aviation Sys -

tems 'lest Aeti vity (iJSAAS'lA).3 part ici pation InI the Product improve-
menclt programl.

TEiST () nj I (:1 ~vt,

3. 'The 01) 'e icctvi ofI' these testýs iw;to nt'tah iiiCi-4?1 product ionl
mTode I Jet at 1 id perforimince anld st i])i I ity aild control in format ion
1for use inl detet-min ing spec ificat ion coalpi i ance arid inc lusioan in1
techn~ical manuals and other publ1icat ions, on in-service aircraft.
Suffcient testing was completed to evaluateý the reqjuirements, of
the followving:

Li.Con formance wiitih the (:11-47B d(lt allsP' I $1cif cat i[on for thec
model 111-4711 helicopter ( ref 5 , app I

1). ('0rupl1i a ace wvi th M!Ili tary Spuci1 fi1crti1oni M 11-1 t-Sýi)IA (ref

DESCRI01PT'ION

4 . The (t 1-4 713 i s ai twin -0turhi tie Clig i n, tandem 1-r'ot Oi' bell copter
manufact ured by the ('ertol 1 )1vi sion of tirfoe touig Company. it is
designed to rrrov Ido air transpo~rtat ton f~or cal-go , troops, and wea -
pwois wi thrin the eortnit;t zone duiti iip dnty, n Ightr, vi slar ýiand inst ro-
Irica t coact it iotis. It i s powe r'et by two I .ycotrringa iS T5.5-17C Shaiift tur -

lie enclgi ties rira)uItitd ill :S epa i-te raLce 1t." 1 son the' aift fl.Se IýIU TIg I Cl
en glinvs 5 i mu tt arieusy d . rivye two t1IT rv- hki rud r-oto r's inl tandem through
a cotaltin lag t ransmiss týori, drive shrift tog and redaLct i ai transrtis-
s i oris; A turbi1ne -eng ie v rr u i RU i ' N 1 '\' atil i t lx'drr Il i car I Iv Jr i yes
the atft transrrr 1 s toni accessory% gea[x , wh ichi tpov ides l\(Iy'd rainic



and electrical power for engine starting ind other ground opera-
tions when the rotors are stmoned. 'Th fu,•, ore conta

in pods on each side of the fusela-e,. Thc helicopter is equiprned
with four nonretractable landing geor. An entrance door is located

L - at the forward ritAi 'id& 6Of the cabin fuselage section. At the
roar of the cargo compartment is a hydra'l ically operated combi -
nation door and loadLng ramp. fl1c pilot's seat and controls are
located on the right side of the cockpit, and the copilots's seat
and controls are located on the left. A detailed description of
the test aircraft is presented in reference 5, appendix 1. 'lhe
following significant changes, as compared with the C11-47A, are
incorporated:

a. Increased rotor blade area and airfoil camber (droop-snoot
rotor blades).

b. Increased strength dynamic components including a vcr!-i-
cal pin joint assembly, horizontal pin bearing, rotating swashplate,
pitch links and forward and aft rotor shafts.

c. Blunted aft pylon.

d. Forward pylon M1ced slot spoilers.

e, :uselagC alfterhodv strakes.

f. Relocated stability augmentation system (SAS) ports.

g. Reduced SAS authority and gain,

h. Lycoming T55-I,-7C engines.

SCOPE OF TEST

5. The performance and flying qualities of the CII-47B helicopter
were evaluated for service capability as a medium transport heli-
copter during day, night, visual and instrument conditions. The
performance of the helicopter was evaluated against the perform-
ance guarantees of the detail specification (ref 3, rpp T), and
the flying qualities were evaluated against the requirements of
Military Specification MIL-11-S5OJA (ref 4). A summary of the de-
tail specification performance guarantees and a comparison of the
test results are in ciluded as; ppcndix Ii,

6. A total of 137 flights were conducted dlur ng the test program
totaling 169.7 hours with 105 flights and 138.7 iou of produc-
tive time. All flights conducted for vorification of conta,!ctor
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guarantees were tiown withi the lIP antenna and the cargo mirror re-
moved (as specified in the detail specification). 'Thle remaine,.r A
of the flights weTe conducted with the FIF nntennn inarnl•lde nn tI'n
test helicopter. All flights were conducted with a 5-font boom
mounted on the nose of the helicopter, an extension .and yaw vant
indicator on the Forward rotor mast and the DECCA dome installed.
A drag correction was made for these items.

7. The normal operating limitations listed in reference F, appen-
dix I, were observed during all tests conducted except for the maxi-
mum gross weight. '[he maximum authorized takeoff and landing gross
weight (grwt) was increased to 41,5iuo pounds to allow tests to be
conducted at a '40,000-pound test grwt.

NIETIODF OF T[EIST

8. Flight test methods as outlined in the CI0-473 flight test pro-

cedures document (ref co, app [ý, and the Navy Handbook were used
to acquire test data. Thlie ten!t techniques and data analysis meth-
ods are presented in appendix ll. Specific methods used for con-
ducting i.ndividual tests nre presented in the Results indl iscus-
sion section of this report.

9. A detailed list of the test helicopter instrumentation is in-
cluded as appendix IV. Calibrated engines were installed in the
CHt-47B for the tests. Trhe fuel-flow method was used to determine
the delivered power. Actual climb power required was based on ex-
trapolated data of the engine's calibration curves.;

CHIRONOLOGY

10. The chronology of the test program is as follows:

'rest directive received June 1960
Aircraft received 8 July 1967
Flight tests started 16 October 1967
Interim report submitted March 1968
Flight tests completed 9 July 1968
Draft report suhmit ted Novenhe r 1969

3



RESULTS AND DISCUSSION

(;IiNFi RA L

11, ]light tests were conducted on the production model CIl-47B
helicoptcr to obtain detailed performance and stability and con-
trol information for use in determining compliance with the detail
specification and military specification (refs 3 and 4, app I) and
to provide data for use in technical manuals and other publications.
The CI!-47B met or exceeded all contractor performance guarantees
(see summary in appendix I]). 'llTere were no deficiencies disclosed
which would affect the mission accomplishment of the helicopter;
hoisver, there were four shortcomings in evidence for which cor-
rection is desirable, The shortcomings were: the lack of a never
,:xcCeed airspeed (NNE) computer installed -in the cockpit, static
longitudinal control instabillity at all airspeeds below 70 knots
indicated airspeed (KIAS), unstable dynamic longitudinal control
characteristics, excessive cockpit vibration. Tllhe increase in gross
weight and payload capahility of the C11-47B over that of the (it-
47A was particularly noteworthy. The airspeed capability of the
('11-4711 is approximately 30 knots greater than the (:11-47i\; however,
the cockpit vibration levels are exccssive above 12(0 KIAS, light
gross weights (below an approximate 33,000 pounds) and 230 rotor
rpm. Tle overall flying qualities of the CPI-47B are assigned a pilot
rating of A3 according to tile pilot rating scale (PRS),

PEIRORMANCE

Ceneral

12. 'lTih fuel flow method was used for determining all power pa-
rameters. Tlhe data pertaining to all contractor performance guar-
antees summarized in appendix HI were calculated in accordance with
Specification 114-PM-602, Vertol Division of The Boeing Company,

96etaiZ Spedifiation for the Model Cl1-47B Helicopter, September
1966. All data in the performance guarantee summary are based on
100-percent best cruise speed, All other data in this report are
hased on 99-percent best cruise speed.

I lover

13. Hover performance data were acquired both in ground effect
(1;11) and out of ground effect (0(i]) using the tethered flight method.
Rotor speed was varied from 215 to 235 rpm. Data were obtained

4



at approximate density altitudes of sea level (S,), 2300, 4100 and

9500 feet at hover heights of 5, 10, 20, 50 and 100 feet at each
mltitude. Hnr hPi aith wq meni.ýired from the right rear whool to
the ground.

figures 1 through 14, appendix V. Ilie hover performance summary
(fig. 2) shows that the C11-47B exceeded the detail specification
guarantee (to hover OCF at 6000 ft for 10 minutes at Mission I grwt

on a 95 0 F day) by 1400 feet (23 pcrcent) . Tlhe results also show

that the CII-47B exceeded the detail specification guarantee (to

hover OCT on a standard day at SL and 38,000 pounds) by 2000 pounds

(B.3 percent). Figure 1 shows that the useful load for the C1l-

4713 hovering G(,E on a 950F day exceeds tht of the CII-47A by 4700

pounds (32 percent) at SL, and by 2000 pounds (16 percent) at a 4000-

foot altitude. '111c large increase in useful load for the CH-47B

at SI results from the CII-47A being gross weight limited and the
CII-47B being limited by power available. At 4000 feet on a 95OF

day, the gross weight of both the CII-47A and the CII-4713 are limited
by power available, and the 2000-pound increase in payload is more

representative of the increase in operational capability. The ex-

cellent hover performance of the (C1-47B helicopter enhances its
operational capabilitN'.

level Flight

15. level-flight performance data were acquired using the constant

referred rotor speed (N/ý/6) and referred gross weight (W/6) method

of test. Conditions included SL to a 15,0(0-foot density altitude
(l-D); a 27,000- to 40,000-pound grwt; mid, forward and aft centers
of gravity (cg's); and 225 and 230 rotor rpm. 'rest day data were
corrected to level-flight conditions by standard energy corrections.
The data were then generalized into the following parameters:

W Referred test gross weight (lb)

S-r Referred shaft horsepower (shp)

V,.I

7r Referred true airspeed (Kts)

N
7= Referred rotor speed (rpm)

5



71hU rusultaihIt pci'j 1TCqjuirci cuw: an 61.1,
available obtained from the manufacturer's data (presented in rof-
erence 7, appendix I) worc used to determine performance churac-

16. 'lihe results of the levcl flight performance are presented in
figures 15 through 57, appendix V. Tlhe referred level-flight per-
formance data are presented in figures 39 through 50. Tests re-
sults show that the C11-47B exceeded the detall specification guar-
antee (cruise at 150 knots on a standard day at SI, normal rated
power (NHP) and 33,000 pounds grwt) by 8.0 knots (5 percent) (fig.
15). At most level-flight test conditions, the maximum velocity
of the helicopter was airframe limited; in that, VNE could'be Ox-
cecded within the power available and torque limits. A quailita-
tive evaluation of the speed capability of the C0I-4713 indicated
that the VNE can easily be exceeded when operating at 225 rotor
rpm before the airframe vibration levels become too uncomfortable;
however, when operating at 230 rotor rpm, the VNpI.? would not nor-
mally be exceeded because the vibration level becomes uncomfort-
able before VNL Is reached (see para 60). 'Tlie test helicopter was
not equipped with a I VN comlputer or a cruise guide indicator. It
is recommended that one or the other be installed in the C111-4713
helicopter. 'The computer should show the V:I: for hoth 225 and 230
rotor rpm.

17. Test results show the C:11-4713 exceeded the detail specifica-
tion radius-of-action guarantee (100 nautical miles (NM) during
Mission I) by 6.3 NM (6.3 percent) (see appendix VI for computa-
tion). The computation for the radius-of-action guarantee was based
on the airspeed for 100-percent best range in accordance with the
detail specification. All other range data presented in this report
is based on highest airspeed for 99-percent maximum range. A radius-
of-action summary plot is presented in figure 51, appendix V. Range
summaries at SL, 5000 and 10,000 feet (at 225 and 230 rotor rpm)
are presented in figures 51 through 57, appendix V.

18. Trest results show the t011-4713 exceeded the Mission I payload
guarantee (6000 pounds outbound and 3000 pounds inbound for a 100
NM radius) by 1313 pounds outbound and 656 pounds inbound (22 per-
cent). The increased payloads meet all guarantees for Mission I
including the range, hover and single-engine service ceiling guar-
antees. "[lie limiting factor for the increased payloads is the ca-
pability to hover O(:I1 at 00(1 feet on a 9501: day.

19. The rotor efficiency in level flight is presented in figures
58 through 69, appendix V. The data show that it the recommended
climb speed range (70 to 80 lnots true airspced (KTAS)) the most

6



efficient rotor speed varies between 225 rpm at a 24 ,000-pound -re-
ferred grwt and 227 rpm at a 40,000-pound rcfcrred grWt. At a cruise
spood of 130 KTAS, the most efficient rotor speed varies from leSS

fl5n- -22-eo -"t-t?;P vkni _a2--V-Op-~
-it 40,000 pounds referred grwt 'The results indicatit that the most
efficient rotor speed K , ffected by both gross weight and compress-
ihilit-v cffects dule to increasing ad~vancing blade tip Much number
as forward airspeed increcas~s. 'Ilic increase in advancing blade
tip Mach number as aIrispced increascs tends to reduce the rotor
speed for most cfficienlt operation. The level flight performance
of the (11-47B heclicopter Is sui table for operati anal usc.

20. The single-engino climb) performance of the C11-1711 helicopter
was evaluatod by two metbiods . Thei first method consisted of ac-
tual single--engine c eimphs , and the second method was by computa-
tion from level-flight pevrformance test data ais pro.scribed inl ref-

recnce 6, appendix I . Thie results of theose cxraluati ons arc tire-
sented in fi gurus 70 :und 71 , appendix V.

21 . The ine-dg leservice ceiling was determinhed From l evel1-
flight daita by conducting power correction (K ,) fli gits to deter-
m1ine the Variat ion of power with rate of Ci I ml) , 1nd level ftlights
were conducted to determine the minimum power required. TIheo
determined and the(- p)owe availab~le were used to compute, the single-
engine service ceiling. Using the level-flight method, computation
shows the s-ingle-ungine service ceill ing of the Ctt1-4713 at Mission
I grivt (29,924 11b) to be 7075 feet which exceeds the detail speci-
fication guarantee (6000 feet) lby 1075 feet (18 percent).

22. 'The single-engine service ceiling of the CII-47B3 was also de-
termined by actual s~iagle-cngine climbhs. Theo climbs were conducted
at 27,000- to 30,000-pound grwt, 225 rotor rpm and military rated
power (MRP) . Corrections for rotor rpm variation, gross weighit
variation, acceleraition, powor nvnilablo and air density were apl-
plied to test day data, and tbese data wecre then plotted to shlow
the standard day vari ation in rate of cl imb (R/C) versuls altitulde.
Te st resulits based in the actua'l single-engine climnb performance
shiow the single-engine service cci.l lag at Miss ion L1 grwt to be 0750
feet (figure 70, aippend ix V) whilch exceed:;, the detail spec iflca -
tion guarantee ((woo Neet)hyb 750) feect (11 percent) . The single-
enig.i I e, serv icece uil ing (11 thu: ('t1-4713 i s sulta:b Ie far opvrational.
Use,



Dual-Engine Climb

23. The dual-engine climb performance was evaluated by conducting
...... ... t.d•T c-l-t.nbn.`-tethe.`fl•gt. Cnvc-lOeI`C -mit •tl1titude-; Climbs
were conducted at 27,000- to 40,000-pound grwt, 22S and 230 rotor
rpm and normal rated power. The rý'sults of these tests are pre-
sented in figures 7,1 through 81, appendix V.

24. Tcst results show that at a 40,000-pound grwt and 9000 feet
(flight envelope limit altitude), the R/C was 500 feet per minute
(fpm) at normal rated power. At a 33,000-pound grwt and 15,000
feet (flight envelope limit altitude), the Rl/C was also approxi-
mately 500 fpm. 'There was no increase in vibration level as the
flight envelope limit altitudes and airspeeds were approached, and
there ias no other indication that fore or aft rotor blade tip stall
was being approached. Tle dual-engine climb performance of the
'11-47B helicopter is suitable for operational use.

Takeoff

25. Takeoff performance testing was performed at a field eleva-
tion of 9500 feet, test gross weights from 32,090 to 38,000 pounds
and a mid cg. IRotor speed was maintained at 230 incdLcated rpm for
all. takeoffs. A Fairchild flight analizer camera was used to re-
cord true ground speed and horizontal distance to clear both 50-
and 100-foot barriers. 'l'e level-flight acceleration and constant
airspeed climbout method was used. Then sufficient power was avail-
able, all takeoffs were initiated from a 10-foot hover with top-
ping power applied at initiation of takeoff,- When sufficient power
was not available to hover at 10 feet, takeoffs were initiated at
the hover height obtained with topping power. Fcr all takeoffs,
a flight path approximately 5 feet above the ground was maintained
during acceleration to approximately 5 knots bclow climbout air-
speed, and then the helicopter was rotated to climb attitude. All
data were recorded in less than 3-knot winds. To correlate the
data, the excess power available was computed using zero delta power
coefficient (ACp) as the capability to hover at a 10-foot height
above the ground with maximum power available,

26. The results of the takeoff performance tests are presented
in figures 86 through 97, appe.ndix V. During the takeoff run, the
helicopter could be rotated to climb attitude immediately after
passing through translational lift and a climb would result; how-
ever, at the lower airspeeds and heavier gross weights, the heli-
copter would settle back toward the ground after reaching a 40-
to 80-foot altitude, This was caused by insufficient power avail-
able to maintain level flight, 0600 at takeoff conditions and ciimbout

8



airspeed. Durling allI takeoffs where the helicopter reached a 100-
foot altitude, a pos itive kýIL was a isu mu iiiLaitiiieu1 Ltllvc- 100 rct'

.7 ._When trxivfficient _power was --available to hovox,.t.10 -fan eabpye
thle surface, maximum pi1lot offort arid technique Were requI~ircd to
keep the helicopter from touching thec stirf:ice: during thle accelera-
tion run. When insutfficli ct power* was avaoil abe to hover at 5 fcet
above the surface, it was -almost impossible to keepl the helicop-
ter from touching the surface dunring the acceleration ran. It is
recommended that running takeoffs be executed when insufficient
power is available to hover at a 10-foot aft Wheel height.

28, Test results show that the takeoff' distance required to clear
a 50-foot barrier at zero dlelta power' coefficient/thrust coeffi-
cient (ACp/C 1,. from a 10-foot hover' varied from a minimum of 930
feet at 30 K'LAS to 1500 feet at 00 K'FAS, At these takeoff coridi-
tions , a minimum of 30 RTAS was ruqui red to clear a 51-.foot har-
rier; however, a minimum of 40 KTAS was require17d to maintain a posi -
tive RIC above 50 feet, A delta power coefficient thirus.,t coeffi -
cient is a nondi~mons lonal measure of' tire di fferoiic be'tween po0wer
available and power requirud at a given gross weight and hover cond i-
tion,

29. Test results show thait t aleOff dio~t;lk tnc CICNT Irdtcl ar.
100-foot harrier at zero A~/jfrom a 10-foot hover varied from
a minimum of 1320 fuet at 40 KTAS to 1630 feet at 60 KTAS. At zero
ACp/C'j, a minimum of /l0 K'iAS was required to clear La 100-foot bar-
rier. At all heavier gross we ights , a ci imuboat airspeed of 601 KTAS
resulted :in a higher R/C aftor the bi~rricr was cleared and felt
more suitable to the pilot. The takeoff performance of the C1I-
47B hel~icopter is sat isfacto~rv for operational use./

Landing

30. No quantitative data were obtainedCL on landing performance during
the tests; however, thle landing peQrforranlce Of thle CII-4711 hie] i cop-
ter was qualitatively ovaluated throughout the test program, 'rest
results indi cato the land ~ng performiantce in no way restricets the
capability of the Irlo1 co~ter, T 'ouchdowns with noe forward roll could
be accomplished at all conditions tested, At heavier gross weights
and higher altitudes , a shal[low aipproach (approximately I degreesý
maintain i rig thle rmin imu rirpowur recquired (approxi mately 70 K IAS) t~o
ain approximate 20(- foot a It i tud arId theri de creas inrg a irsi~ecd and
altitude sliouitaneously, proved to be tihe best rr'.thod for ea'se of
helicoptcr control and re~sulted in the best overril performance.
Steeper approach angles resulited ininianctwreaso in power required
for touchdown . The la~nd inrg po rfo r'mlanrce of the CI 1-47 g heIi copiter
is satisfactory for operational useU.
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STABILITY AND CONTROL

Control Force Characteristics

5. 1.- Al 6i &&iiol f6rf&&.; _we!re-- mcia-s`u-r&d b'i- fh 6g ~r'6ind 1withl t iux-

iliary power unit (API]) supplying hydraulic pressure to the lon-
gitudinal, lateral, directional and thrust control systems. Forces
were measured with a hand-held force gage, aPd control positions
were recorded on the oscillograph. Control centering was ON during
longitudinal, lateral and directional control force measurements,
The thrust control rod brake switch was depressed during thrust
control rod measurements. The results of the control rod forc'e
measurements are presented in figures 98 through 101, appendix V.
A summary of the control force recorded and specification compli-
ance is presented in table 1.

Table 1. Summary of Control Forces and Specification Compliance.

Full Control Force Breakout Plus Friction
Control Spec Limit Test Result Spec Limit Test Result

(lh) (lb) (lb) (lh)
1 .(3 fwd

Longitudinal 8.0 7.0 0.5 to 2.0
1.8 aft

1.2 left
Lateral 7.0 6.0 0.5 to 2.0 1.2 rigt

1.2 right

Directional 34.0 34,0 3.0 to 20.0 12.0 right
10.5 left

Collective 10.0 N/A 1.0 to 10.0 3 to 6.5

32. '•e longitudinal breakout plus friction force was 1 pound for
a forward cyclic motion and 1.8 pounds for an aft cyclic motion.
The force gradients for the first inch of travel from trim, both
forward and aft, were at least equal to the breakout plus friction
force. The forward and aft longitudinal stick force gradients were
always positive (approximately 1 pound per inch of travel). The
slope of the gradients for the first inch of travel was equal to
the slope for the remainder of travel , and there were no objection-
able di ;continuitics in the slope. A maximum control force of 7
pounds was required to move the longitudinal control either to the
forward or aft stop from center trim, This movement on the ground

is greater than the maximum ever encountered in flight. T[he lon-
gitudinal fr:iction hand varied from 1 to 1.5 pounds. The
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longitudinal stick force characteristics met the requirements of
the detail specification and are suitable for operational use (vikS

"L- A2),

33. The lateral breakout plus friction force was 1,15 pounds for
both left and right directions. The lateral force gradients were
approximately 1 pound per inch of stick travel and did not exhibit
any objectional discontinuities. A maximum control force of 7 pounds
was required to move the lateral control to either the left or right
stop from center trim. This lateral movement on the ground was
greater than the maximum ever encountered in flight. The lateral
friction band varied from 1.2 to 2.4 pounds. Tlhe lateral stick
force characteristics met the requirements of the detail specifica-
tion and are suitable for operational use (PRS A3).

34. The directional breakout plus friction force was 1(1.5 pounds
for left pedal inputs and 12.0 pounds for right pedal inputs. The
directional control force gradients were approximately 5 pounds
per inch of travel, and there were no objectional discontinuities,
A maximum of 34.0 pounds was required to move the lateral control
to either the right or left stop from center trim. This directional
movement on the ground was greater than the maximum encountered
in flight, The directional control friction hand varied from 3.5
to 5.0 pounds. 'he directional control force characteristics met
the requirements of the detail specification and are suitable for
operational use (PRS A3).

35. The thrust control breakout plus friction force varied from
2.2 to 6.5 pounds for upward travel and was 3,0 pounds for down-
ward travel above the 3-degree detent. T'he forces exhibited pro-
vided the pilot with a comfortable feel of the thrust control svs-
tem. 'The thrust control system met the requirements of the detail
specification and is satisfactory for operational use (PRS A3).

Controllability

36. '[he controllability was evaluated by introducing step inputs
Individually in all controls and recording the time histories of
aircraft attitudes, rates and accelerations. A control jig was
used to aid the pilot in precisely introducing control inputs. Con-
trollability was evaluated for hover and level flight at vanrying
gross weights, altitudes, rotor speeds and cg's. The results of
the tests are presented in figures 102 through 116, appendix V.

37. The hover test results are summarized and compared to the re-
quirements of MTI-.-l-SSO1A in table 2. The results show that the
control power of the C11-4713 about all three axes of control met
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the requirements of MIIl-11-8501A for both visual flight rule (VFR)
and instrument flight rule (IFR) operation. Qualitatively, the
longitudinal, lateral and directional controls were in good har-L. monly -d-w qren-ttivt F-ncwgh tA po'ryvit. ga pnd riio vnl-n of the
helicopter, No controls were sensitive enough to cause the pilot
to overcontrol the helicopter. The controllability about all axes
was satisfactory during level flight. The controlladil ity of the
CII-47B is suitablc for opration:lIl use (ORS A2),

'rable 2. Control Power Compliance with MIL-H-8501A.

VR IFR
Speci ficatlion Speci ficat ion

Control Axis Input Requirement Requirement 'rest Result
(in.) Attitude Attitude (deg)

Ni sp lacement Dli spl acement
I (deg) (deg)

Longitudinal 1 1.3 at 1 sec 2.11 at 1 sec 3 to 7 at I sec

Longitudinal Full 5.22 at I sec 20.9 at 1 sec Satisfactory,

Lateral 1 0.78 at '.. sec 0.93 at sec 2.5 to 4 at 12 sec

Lateral Full 2.35 at 1._ see 2,78 at U see Satisfactory1

Directional 1 3.19 at 1 see 3.19 at I sec 4 at 1 sec

Directional Full 9.57 at 1 soc 9.57 at 1 sec Satisfactory'

1These i sults were based on extrapolation; however, results indi-
cate that all VFR and IFR requirements of MIL-I-1-8501A were met.

Sidoward and Rearward Flight

38. Sideward and rearward flight tests were conducted to evaluate
the hover capability of the CII-47B in crosswind and tailwind con-
ditions. Data were recorded at the following conditions: a 26,000-
to 36,500-pound grwt; a 2200- and 9500-foot lID; forward, aft and
mid cg's; and 230 rotor rpm. All data were recorded in less than
3-knot winds. A calibrated pace vehicle was used to determine air-
speed. The test results arc presented in figures 117 through 123,
appendix V,

39. 'rest results show that sideward flight up to 35 KTAS could
be reached using less than 40 percent of the available lateral con-
trol travel in either direction. As -ideward flight speed increased,
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the roll attitude increased in the direction of flight to approxi-
fimatel" l KTA. th recmaind almort ccnettnt ur to 3 KTAS. The
lateral control stick gradient was positive and approximately linearI ...... £Q• &l .test =on4i . tc•sing right lateral control was re-
quired for increasing airspeed to the right and incre asing 1f it-
lateral control was required for increasing airspeed to the left).
1Thc directional control (pedal position) and longitudinal stick
position remained approximately constant throughout left and right
sidouard flight.

40. Test results show that thc helicoplter has positivc static lon-
gitudinal stick position stability at airspeeds from 30 K`TAS rear-
ward flight to 30 KTAS forward fli rpt. Approximately 3 inches of
longitudinal control travel (23 .,erccnt) remained at 30 KITAS rear-
ward flight at the most critical load condition (forward cg). This
exceeds the requirements of the military specification (10-pcrtent
control remain:ing) by 13 percent. hlowever, light droop-stop pound-
ing in the rear was experienced when the helicopter was maneuvered
around the 30-knot rearward point at forward cg loading. This in-
dicates that the longitudinal control would be limited by droop-
stop pounding rather than control travel. The pitch attitude of
the helicopter generally became more nose down as a rspeed was varied
from 36 KT'AS rearward to 30 KTAS forward flight. A small increase
in right pedal was required as airspeed vwried from 30 KTAS rear-
ward to 30 KTAS forward flight.

41. T`he sideward and rearward flight characteristics of the heli-
copter met all requirements of MIL-1I-8501A and are suitable for
operational use (PRS A3).

Level-Plight Trim Curves

42. The level-flight data were plotted for various test conditions.
The trim curves were plotted at different gross weights, altitudes,
cg loadings and rotor speeds. The trim curves are presented in
figures 124 through 135, appendix V.

43. The static longitudinal stability as evidenced by the longi-
tudinal control motion in stabilized level flight shows that the
helicopter is stable from approximately 70 to 160 KCAS and varies
from almost neutral to unstable stability below 70 KCAS. Changes
in cg, altitude and gross weight change the longitudinal stick po-
sition for a given condition but generally do not change the sta-
tic longitudinal stability. Tle neutrally stable to unstable
longitudinal control motion in level flight increases the pilot
effort required for precise airspeed control below 70 KCAS, and
correction is desirable for improved perational use (PIRS A4).
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Static Longitudnal coli'ctivu-llxedStability

44. The static longitudinal collective-fixed stability was eval-L uated-in level flight. climb. partial powor.doscont.and QainrtQOa-
ti on at :5000- and 10,000-foo~t denisity' altitudes ; forward, inid

and a ft cg s ; 225 and 230 rot or rmi m 33,000 and 40 ,000 pounds grwt
aind a Lrspeeds throughout the I'liligt onvclot)Cý )iota were recorded
with the heli copter trimmined ila the des ired stahil ized flight con -

di tion and at stab ili zed a i s pcods he low and above tr im i rspeed
whlile maintaining constant pol.er ond colIlective setting. [hle re -

suits of the collective-fixed static longitudi.nal stability tcsts
r ~are preseinoed in figures 136 tillroLgh 158, appendix V.

45. Thlc static longitudinal collective-fixed stability of the hocli-
copter was general1ly nogat iv' hcotween a irspcods of 30 ind 70 knots
calibrated airspeed (IKCAS) a11d poUsitive at all airspeeds; above 70
KCAS. Thei longitudinal stick pos1ition versus airspeed g-rudi ('ts

are positive (forward long~itudinal stick position required for in-
creaIsed airSpee~d an1d vi.6e ve'Sa) but very shallow at aiIrspoeds above
70 KCAS. 'The helicopter exlihi~ted essentially the same stabliMty
characte~ri~st ics at all test conditions . Incerase'd pross we i gt
Or aILt Itude m1oved tIIe St ick poUS it1on. tOr'Wa ed holt d1id not aL-iect
the stick pos iti on gradico~t . Moving thec cg forward mloved thle Ion -

gi tudinlal stick posi tion to the( rea' aInd Vise versal holt did nlot
affect stability. Ilotor speed chianlges- from 225 to 230 did net af-
fect stick position or stability, A~t all test conditions, ain apl-
prox~imate 1-inch forw.,ard movement of the, longitudinal control stick
was required to change the airspeed from 70 to 145 KCAS (mnaximum
airspeed tested) . At airspeeds tIclolq 70 KCAS, the longitudi nal
stick position gradiecut became increasingly, uilstablc doln to 25
KCAS (lowest airspeed tested) . Proi, 70 KCAS down to 25 KCAS, theC
longitudinal stick position general iy moved mo10re tha'n 4 .5 iniches
in tim unstable direction. ThVis unIIstable longitudinal stick po0-
sition gradi ent exceeds the, limits, spcified~ *in paraigraph 3,2,10
of N11t-lt-8501A (0.5 inch hin the unstabl.e direction) b~y 1.01 mdic

however, it does not exceed the, limits spec: fled -in deviation S
of the detail spec~ificat~ion (2,25 inches in the unstatzle~l direct-ion
b~elow a 50-knot ai1.rs peed), T11 'tile nt!ah gaden inl the airsp1 oe'd
range between 50) and 70 KCAS fails to meeut the requitrements of both
N1IL-1I-S501A and the detail sped fi cation.

46 . 'llie C11-47 hec ii copter is preosently IIsed 1110 01 y1 oil shiort -range
miss ions (insual lv imdr 20 NIM raIdius) w ith appro il mate Iy R11 percenlt
of the calrgo be ing, sling, Ion dod. Thii i caus es the h eli clptor to
be Operated in, the o0- to 80-knot n1i rspeed range freqeimitv '11 C h
negative to sl ight ly pa-s itive l Ong i tud inal s.tick pos, t i onil ad
ent in this n i rspc'ed rn ge 1 n creaises the Di i lot e ('ort- ieoni redL (*or
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I
precise airspeed control and detracts from the mission capability

bility of the helicopter failed to meet the requirements of MIL-
I11-S501A and.deviatio" 5 of the dJQail specification, and correc-
tion is desirable for improved operational w~e (!IRS Al).

Static Lateral-[iirctioliwl Stahillity

47,. Static lateral-dirctional st'b-ilitP information was obtained
by recording data in steady-beading sidsslips at the following con-
ditions: a 2500- to 10,500-foot li; 5, to 122 KCAS; a 26,000-to
38,000-pound grwt; mid, Forward and Lft cg'-s in level flight, climbs
and autorotations. The level-fllight data were recorded in stabil-
b.ed lvel flight and then at stabilized increments of.' increasing
sideslip angles %t] le l maintaining constant power, airspeed and ai.r-
craft heading. 'llT results of the staticc itteral-dircetional sta-
bility tests are presented in figures 159 through 175, appendix V.

48. 'llT static directional stabillity of the C11-4711 was positive
in that left pedal wais always required for right sideslips and vice
versa for all si.deslipi p throughout the flIgiit envelope, The pedal
positiol' grad ient. was approximately iheatr up through 20-degree
sideslip angles and then 1;ecirle slightly less positive For larger
sidesl ilps ;hliwdever, the gradient neve"r bocamllie lleg tlvy. " I'" 1eC t i on I
stability was weak at slower airspeeds and hecame stronger as air-
speed was increased. No signi ficant difference in static d:irec-
tional stability resulted from wvrying altitude, gross weight, rotor
speed or cg of the helicopter. More than 10 percent of tie direc-
tional control effectiveness remained at all test conditions. It
should be noted that the SAS increases the static directional sta-
bility by movement of the directional SAS actuators which is equiva-
lent to inereased pedal displacement in the direction of the side-
slip as sideslip angles are increased. With the SAS inoperative,
the static directional stability of tile 011-4713 would be greatly
reduced.

49. 'The static directional stability of the helicopter met the
rcqui,'ements of deviation 6 of the detail specification and the
requirements of Nili-li-850 A and is sat'isfactory for operational
use (iRS A3.

50. As evidenced by the lateral yc -Ii c L t i ck gradi ent , thie sta-
tic lateral stabi I ity of the iel i copter was positi ve at all si de-
slip angles. 'I,11c ltternl stick- posit'ion in dient was approximately
linear for all test condition.s. 'ile stati e lateral stability was
weoakl at slow airspeeds old bcame stronger as airspeed was tncreased.
No significant difference in static lateral stability resulted by
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v~,yng etttde -i~,h+ -'rtnv Cnoprl fly 4- of the helicoo-
ter. More thlan 1 percent of thle lateral control effectiveness
remaoined for all test conditions. Thei static lateral stability
of the (:114713 met tile requiurements of .deviation 6 of theu dtIzil
spec ificat 1011 and the reqUi rceaents: of INIIIII 1-850 lA and is sat is fac -
tory. for opvirat ioaal use (IT'S A2).

eda 1-Fi Xed turnIS and Adverse \ 'C:;haracteri stics

51. Pedal-fixed turns and adverse yaw characteristics were' invcs -

tigated in level flipot :it ai rspeeds rroml so to 120 KCAS by roll-
ing into 30-degree hank aingles inl either direction Lit a rate of
5 dcgrecs per second with pedals Fixed. Dturing bank entry to the
left and rihit , a. maxinmum of 10 degiees of adverse yaw (opposite
to turn) developed; however, after the hank angle was established,
the udiursu yaw' decreased to apliroximately 1 degree. As entry air-
speed was increased , adverse yaw decrea~sed. TIhe adverse yaw was
not objectionable as no reve-rse roll ing occu-rred. Coordinated turns
could be easily accomplished ait ill test conditions when both pedals
and lateral cyclic sti-ck con~trol w10re IUsed. Thie pedal -fixed turns
and adverse yawý chanracteri:4t i s met. a il ree i rements of MITL-1I- 85(1A
and aresti latr far' 0jlL' ralti~~ Ho;Ius RS A.))

Dyn amic Stabi1lity

52 Theli longitudinal , lateral and directional dynamic stab~ility
characteris tics were investigated in ievol flight, climb, descent,
autorotation and hover. Test conditions included: a 26,000- to
40 ,000-pound grwt ; a 3000- to 10,000-foot altitude; mid, aft and
forward cg's; 225 and 230 rotor rpm; and all airspeed ranges. Data
were -recorded and evaluated at all test condi1tionIs; h11owver, only
representative data aire presented in this report. Thn. test results
are presented in figures 176 through 187, appenidix V.

5 3. Thie short-period airframe and gust response characteristics
were obtained by suddenly displacing the desired hielicopter con-
trol 1 inch from trial for a duration of 0.5 second and returning
thle control to trim whille record~ing time histories of thle control
positions, attitudes , rates and accelerations on anl oscillograph,
'The short-period a iirfrnmo chiaracteri~stics were investi gated aboutI ~all three axes a F cont rol . The stio t .er 0(1 response of the
hlell cojiter was i mi lor for aill tes;t Conadit ions and Ivas, we 11 damiped
an all aIxes. '1he short-oe nod response to lonjgitudinal , lateral

ad direct i onal lls JinptS waýs e:-suott tic damped in three-quarters
of, a c"c h. [beC chanige inl nanin11 ýIncexloratlo in following thle pulse
inputs renalined a ppno xi ia t I -Xiho . thie start-period response char -
acteri st ics met nll re-:uiFCrelent: ofl ý'I -P-851)1A aind are sat isfac -
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54. Tho lone-period airframe characteristics were obtained by ex-
citing the long period of the aircraft and recording time histo-
ries of the resultant motion. The long period was originally ex-
•itcd 'by tmmng th hclicaptor-t-thT de.ir- 3irsped;-.d-wth.
out changing power or trim, the airspeed was reduced 20 knots, and
the stick was quickly returned to trim position using a jig. This
method of exciting the long period caused the helicopter to go di-
vergent in either '., or '- cycle, and the long-period characteris-
tics could not be fully evaluated. 'rhe lnt period was then ex-
cited by longitudinal pulse inputs, or it was allowed to become
self-excited by maintaining a constant longitudinal stick position
in level flight. When these methods of excitation were used, the
airframe long period was generally oscillatory for 1 to 11 cycles
before reaching a limit condition and had a very long period of
approximately 40 to 60 seconds, After the longitudinal motion of
the helicopter was excited by any method, the time at which recovery
was required varied from a minimum of 22 seconds up to approximately
2 minutes. The unstable long-period dynamic characteristics caused
the pilot to continually make small control corrections in order
to fly the helicopter precisely. The SAS certainly decreased the
rate of instability and the amount of pilot attention required;
however, it did not eliminate the longitudinal instability. The
long-period dynamic characteristics met the requirements cf MIL-
1[-85O1A; however, improvement 'S lesired for improved operational
use (PRS A4).

Maneuvering Stability

55. The maneuvering stability characteristics were quantitatively
evaluated by placing 1-inch rearward step inputs in the longitu-
dinal controls and recording the resulting time histories of air-
craft attitudes, rates and accelerations. These evaluations were
completed at a hover and during forward flight to VNE at various
gross weights, cg's, rotor speeds and altitudes. The maneuvering
stability characteristics wore qualitatively evaluated throughout
the flight test program. The quantitative results of the maneu-
vering stability tests are presented in figures 188 through 195,
appendix V.

56. The time history plots of the normol acceleration and angu-
lar velocities of the helicopter always became concave dui.nward
within 2 seconds and remained concave downward until the attain-
ment of maximum acceleration. The time histories also show the
normal acceleration always incrcased with time until the maximum
acceleration was obtained. Qualitatively, the maneuvering stabil-
ity characteristics were satisfactory throughout the flight enve-
lope of the helicopter. At heavier gross weights, higher density
altitudes and maximum bank angles, increased pilot effort was re-
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quired to control ali rspeed ind alt ittido ; however, the pilot e.ffort
reqluired was nut j~c~vt Lj,,uuvi7111-''~* I.l. chn...,,
istics of the CII-471i helicopter met all. requirements of %111,1l-8501A
and.-are suitable for o~purational usc. LPVRS A3)-.,

Neght and Ba lance

537. Ale computations used to determino cliss ion I gr,,,t aire presentedI
ill append~ix VH [I'. Th empty * eiight ansdetermined Ib\ weighinp thle
aircraft, Thle required Vue I for tile mfission was computedJ from love]1.-

fligsht perfomc daas 994p umtildsh cuin tebse 7tpenst; Tore Chmnuthed
Missio prforman daas294 obtineds -dur I is th4 testd, mohe computhed

estimatedl Pi' ss ion I lirwt ais givyen inl t;ac detail spc ifi cat ion.

Airspeed Cal~ibrat ion

58 . Flight t.StS !'crU c:onductedt to decterinin the sh ip 's sysvi en
ai~rs pvd puitosh tOO C '.) i' and to Calibrte11%t ti'' !)a i mm ir-SlC ped Vs tern.
[Dataj were recordedl inlIae U Eli Ch I i111 11A aMla tOrotati~ll (I(d-'-
scent durngim coordIi llLtt ad I' I nbt an1d inl var;iý a degrees of'ids ip
1-1rom1 level li VII . h 'g10"1ranlJld sneeýd C.oor.Sead h ''ndfi tra i Ii op
bomb" methods were uscd to calibrate thle boomn a irspeed syste. Th
airspeed cal ibrat ion daita are presented in fi gures 196 through 204,
appendix V.

59 .'lost results show the ship's system airiL ued posit ion error
varies from a inaximom of -9 .5 knots at 30) KCVS to a mini mum of e-Qra
-it 140 WCAS in level Hlight. ba.ring, maxi muin powecr eli mlis ;1t 90
YCAS , tile ship 's system airspeed po~sit ion error is appl'oxlmnt ,]
+8 knots; and during outorotat ion, the position erro-r 1 1I
mately -10 knots. TFhe a irspeed position orror caused 1v s
was always mineis and var Led to a maxiimum of 30 knots ait:
sideoslip in ei ther direction. Ila posi ti on error cause,'0
slips Iletween zero and 1(0 degrees caused an a irspecd pos! rror
of only -2 knots. The (11-117 el ivicoptor is; primairV lv use,
short -distance transportat ion of supplies , equipment -and i,( -.;on -
ncl , Numerous takeoffs and landings are conductedl, anrd much of
the flying time is in the a i rýpced range froin 01 to 81) KCAS The
airspeed pos it ion error in the (:11-4711 is sutitble for opcriat i ona
use; however, a reducti on in the pos it ion error bel ow 80 IKCAS is
desirable for improved operaitionlal misv.

Vibration

60. Vibration data wecre recorded from ve-rt ical and late ral pick -
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rI
ups mounted at ftserage station (FS) 5O, FS 95, FS 120, FS 320 and
FS 480 in the test helicopter. Vibration data were recorded dur-

.. 1 4 - -' P - wi.- .. iii--1-u 1 - -- -3~ c ntr i-- fl 4ght s to ob -

tain vibration levels at various gross weight, cg's, rotor speeds

are not conparcd t, the contractor's guaranteed vibration levels
as water ballast tnk:; were mounted in the test helicopter through-
out the test program aind did not properly simulate a troop load
as specified in the gaarartee. The vibration levels obtained are
considered to be representative for normal mission accomplishment.
The test results are presented in figures 205 through 2'8, appendLx
V.

61. Table 3 summari:es the maxiintm vibration levels recorded. 'the
data show that the higher vibration levels are mainly a function
of airspeed and rotor speed. The vibration levels are higher at
higher airspeeds and 230 rotor rpm. The highest vibration level
recorded was 0.93g (three-lr-revolution) at FS 50 (pilot 's seat)
at 160 KTAS, 230 rotor rpm, a 27,000l-pound grwt and a 1300-foot
lII. The vibration level at similar conditions, except at 225 rotor
rpm, was approxi.mately 0. 3 5g. The one-per-revolution vibration
levels were acceptable throughout the flight envelope for all con-

ditti ons. The three-per-rcvolution vLbration levels were the greatest,
and the six-per-revol ut ino vilbration levels were signi ficantly high.
The lateral vib ration levels were much lower than the vertical vi-
bration levels and were acceptable throughout tie fl:ight envelope.
Qualitatively, the three-per-revolution vertical vibration levels
in the cockpit (I:S 50) were unacceptable above 130 KIAS at all con-
dittons within the flight envelope. The pilot's handbook presently
recommends that 225 rotor rpm be used for all flight conditions
below a 37,000-pound grwt. Using 22.; rotor rpm instead of 230 rotor
rpm between a 33,000- and 37,000-pound grwt reduces the airspeed
capability (flight envelope limit) of the '11-47B by approximately
10 knots. It should he noted that the cockpit vibration absorbers
are tuned to 225 rpm, but the remainder of the vibhration absorbers
are tuned to 230 rpm. This contributes to the increased vibration
level in the cockpit at 230 rpm, Ioowoever, if the cockpit absorbers
were tuned to 230) rpm, the vibration levels in the cockpit would he
greater at 225 rpm. In summary, the presently recommended proced-
ures restrict the airspeed of the C11-471 by approximately 10 knots
below a 37,000-pound grwt; however, these procedures are considered
necessary because oF the otherwise unacceptable cockpit vibration
levels. '[he excessive cockpit vibrations above 120 KIAS at light
gross weights (1)0low appro•ximately 33,000 pounds) and 230 rotor
rpm are short comlngs which should he corrected for improved opera-
tion and mission capal-ility. It is recommended that consideration
be given to retrofitting the (11-47B with self-taning absorbers in
the cockpit area to reduce the v[bration evel s and increase the
mission capability (PINS AS),
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Table 3. Vibration Summary.

.Maximum Maximum
h'eight Altitude Speed of (K(S) Vibration Vibration(IN (ft) (rpin) Cravitv (It) (g)

40,000 5,000 23.0 Hid 38 to 10 .0.49 (6/rev) 0.28(6/rev)

37,000 5,000 225 Mlid 38 to 1,12 0.26 (6/rev) 0.17 C(6/rev)

27,000 1,300 230 Mid 59 to 100 0.93(3/rov) 0.43(3/rev)

27,000 11,000 230 Mid 42 to 138 0.44(3/rov) 0.25(3/rev)

27,000 5,000 225 Aft 38 to 158 0.32(3/rev) 0,23(3/rev)

27,000 5,()00 225 Fwd 62 to 148 0.34(3/rev) O,20(3/rev)L
1'The vertical and lateral vibration levels are the maximum levels re-
corded at FS 50, FS 95, FS 120, PFS 320 or FS 480.

Lgine Characteri sties

62. During the test program, temperature and pressure inlet sur-
veys were conducted; airspeed, altitude, temperature and rpm ef-
fects on power output were determined; and the power available was
compared to the specification engine's power available. Engine
performance was satisfactory throughout the program except one en-
gine developed a surge problem when operated in the vicinity of
80 percent gas producer speed (N1 ) at altitudes above 8000 feet.
This engine was removed and sent to Iycoming for an analysis. T•he
analysis indicated that the cause for the surge problem was due
to manufacturing tolerances in the compressor section, and the prob-
lem would not exist in other engines. Engine performance checks
at the begining and end of the program show there was no engine
deterioration during the test program. The engine characteristics
data are presented in figures 229 through 251, appendix V.

63. Engine temperature and pressure inlet data were recorded at
incremental airspeeds during stabilized level flight. The data
are presented in figures 229 and 230, appendix V. On the basis
of measured data, zero inlet temperature rise at all airspeeds was
assumed in the data reduction. TIhire was generally a very slight
increase in compressor inlet pressure at all airspeeds up to 70
KCAS, and the inlet pressure increased to 1.024 times ambient pres-
sure at 144 KCAS.
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64, The maximum power output of the test ongines was recorded and
compared to the Lycoming specification engine, The results show
that test engine S/N LEO 3202 averaged approximately 25 shaft horse-

LEO 3204 averaged approximately 130 shp below the specification
engine. The reduced power available from both test engines was

attributed to the N1 topping adjustment. Engine power output from
the test engines is suitable for operational use.
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CONCLUSIONS

{(TNERAL

65. The CI-471 he lii colter exceeded all contractor Performance guar-
antees (para II).

66. 'lhc increases in gross .'ci gh t and pay load capabi I ty of th e
CII-47B helicopter in cumlpar::oin wi.th the II-4 7A are lart]iculzarly
outstanding (paras 14 and 18).

67. The airspeed capabklity of the C11-4713 is anprox(ma1t ely 310 knots
greater than the C11-47A; however, the vibration levels bl'ove 120
KIAS, light gross weights (below an approximate 33,0110 pounds) and
230 rotor rpm are excessive (para 16).

68. Within the scope of these tests, the (:11-4713 met all rcqui.rc-
merits of 1II1-1-8501 A exceit the cockit vibration levels and the
static longitudimnl stah.1Iity reouicemcnts (para s 45 and 54).

69. The overall lying tiualilics ut the (111-1171 ire so i poe, ad ; l ot
rat inm of A3 (paru It),

DEFICIENCIE 1S AND SIHICRTCOMINO;S ,\A'T I NMIN , IT)ON A(:COM1I1.,SiHNi NT

70. 'There were no deficiencies disclosed v:hch would effect the
mission accomplishment of the C11-471 heliconter (para 11),

71. Correction of the following shortcomings is desirahble for im-
proved op1Wrat ion and miss ion capabl 1i tyv

a. The lack of a VNI: comput•er or cruise gui do indicator in..
stalled in the cockpit (irt10).

1). 'The static longitudinal instability at all a irpecds below
70 KIAS (para 45).

c. The unstable dynamic I dongitidi nal characterlsti c; at all
test conditions (paria 54)

d. The excessive cockpi t vi bratiions above 121) HKIAS a t li ght
gross weight,; (below approximately 33,000 pounds) and 23o rotor
rpm (para 61)
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RECOMMENDATIONS

72. "llie shortcomings Fhould be corrected at the earliest convcn-
i*on0ce.

73. A VNU computer or cruise guide indicator should be installed
in the CII-476 helicopter showing the Vtm for both 225 and 230 rotor
rim (para 45).

74. Consideration should be given to retrofitting the 2:11-47B with
self-tunLng ahsorbers in the cockpit area to reduce vib'ration levels
(para 61),

75, 'llTe data contained in this report should be incorporated in
the pilot's handbook.
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APPENDIX II. PERFORMANCE GUARANTEES
AND TEST RESULTS

Item (uarantec rest Results

Maximum cruise sleed at 150 K1'AS /58 KTAS
SL , standard day, NRP and
a 33,000-pound grwt

Serice ceiling, single 6000 ft 6950 ft actual climb,
engine, MRP and a 29,924- 7070 ft computed
pound grwt (Mission I grwt) from level-flight data

Radius of action, Mission 100 NM 106 NM
I, 6000 pounds payload out-
bound, 3000 pounds payload
inbound

Hover 0GF for 10 minutes 6000 ft 7400 ft
at a 29,9241-pound grwt,
95°1: day

Hover OGE, SJ,, standard 38,000 lb 40,000 lb
day, maxtmum power

Payload guarantee, 100 NM 6000 lb 7313 lb
radius, Mission I outbound, outbound,

3000 lb 3653 lb
inbound inbound
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APPENDIX III. TEST TECHNIQUES AND DATA

ANALYSIS METHODS

1. The equations and ,data analysis mncthods used to correct test day
conditions to US standard day conditions are briefly descrihed in
this appendix,

2, The basic nondimensional hel icopter equations were used arid are
defined as follows:

= SIl x 55U (1)

rA (QR)

W (2)

pA (QR)

1,6889 x V,

0 .5 9 2 1 x .-flZ + VT (4

tip .38.942 x /T'

whore: C P = Power coofficient

SlIP = lngin output shaft horsepower

p = Air density (sl;ugs/ft3 )

A = Total rotor swept area (ft2)

Q = Rotor angular velocity (rad/see)

R = Rotor radius (ft)

CT I Thrust coefficient

IV Gross wci ght (11)

p Advance ratio
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VT = True velocity (kts)

Ntip = Advancing tip Mach number

T = Ambient temperature (0K)

3, Significant compressibility effects were encountered at high
Mttp. In order to best attain the effects of compressibility, the
above equations w.ere redefined as follows:

From equation (1):
Sill, x 5501

%"= 1 32
pA -rll

2•
also: P P 11po

00

l 6 x N,. x R

where: pO = Sea level standard day air density (shugs/ft3

a Density ratio

6 " Pressure ratio

a = Temperature ratio

NR Rotor rotational speed (rpm)

therefore:

C SlIPX 551), 1 (5)

6 /O 1\11R3  (N

4, Wi.ng equat ions 2, 3, 4 and the previous procedures , we get:

(X , = ( 6)2 x r R
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1 .089 x N 7

N V,

tp=K 1 x R x +

w rc K !),:;7.-(, x 1 5

F K,, =1.51170 x 10"

POWER OFERIPt!INAT ILN

S . '111c, fueld -flow methiod was used to deotermine enghine out~ut, slip.
Through thle hirtory of Chiniook- programs , tho engino torciuemeter
ha,,s proved t~o 1)'ý inaccurate. Extensive efforts by Ve~rtol Division
of The Boeing Cumpany, LYcom ing and US Air Fo rcc personnel rcsulted
ii the CourieI s ion that the fuv[ -fl ow method was most a ccurate and

1lCI-ScOnt ed the acttual power being devcloped for T55 engines.;

6. I:ucl-flo rate was recorded on an oscillogra~h . Tire 'result-
ant fuel flow was then changed to referred conditions based on tile
engine hilet duct characteristics. Referred ship was then found
ait the corresp)ond] og referred fuel flow by using a cLurve based onl
I.yComn~jg test-stanid engine calibration. '11wic actual shp) was deter-
m inod by unref erring the referred slip and applying correcti ons for
ranm and nonoptinmum p~ower turbine speed.

I O0 1ER

7. Ilover performance was determined IEand OCL by the tethered
hover techniique. 1.iniited free-flight hover data were also acquired
to ve-rif\' the first teehnii'~ue. E.quations 5, 6 and 8 i-cro used
to define the hc,ver capab~ility.

8. A plot of 1: versius C: was coastructed for a selectedwel
Ilei n2ht . At flwreC e ight , senaratu curves we.:re def ined
Cor di[fe rent IN1,1//F. Comprus:.iihili ty cffects were de~termined 1wV
comparing thle CEp rc(ýui red for a constant CI. at various Ng/lv'0 s.

9. Hover perfo'rmance characterist ics may~ be extracted from these
curves in preparing rahi es or eurves for Flight manuals for anly
combii nat ion M, conditions.
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TAKLOFF

10. Takeoff purformance was determined using constant wheel height]

11 . Equations 1 , 2 and the A1CP iarainctcr %,ere used to correlate
the takeof fs,. ACI is defined as the di. feronce between the test
inaXiniuin po%%er IRva I. ahie at a .50- Or 1(10- foot obst acle and the iiower
required to hiover at a 10-foot reference, wheci hecight.

12. Fýor echLI - .:P a plot was const~ructed to rclatc the distance
required to clear a 50- oi- 100-foot obstacle and the selected climb-
out airspeed through thc obstacle. Finally, the individual AC I
were combhined to forin carpet plJots. The]lse plots became the tools
used to predict takeoff pierformiance for ainy excess power condition.
Also, any required cet of takeoff distance~s may be detcrmined by
the proper' use of these )lots.

CLIMBS

131. All cliiml) s were f oi, ;ma t the best cl imnb airspeed wh i ch ivas
oht a'l ncd from I I'vo I-Cii ght verFina data. Best elMI mb irs peed
is defineod as thle ai rs"need for 11.1iUIi I mmower relulired inl level flight,

14. Sawtooth climbs were flown to determino the power coefficient
(K ) and wevighit coefficient (Q.Kp and KW are used to solve the
dipforclici. in rate of climb11 (RB/C) caLused by the differenIce in shaft
horsepower and gross w-eight, respectively. Theise differences occur
when the performance of an installed test engine is corrected to
a model spiecification engine foT standard day conditions.

15. The equations are:

AR/C =K -SPx 33,000 (9)

AR/C =K x SHUP x 33,000 (0
W% s 71

where: AS 111P = Standard -,ha ft horsepower a~vailable minus test shaft
horsepower mneasured

t 'leost gTro:;S %-ih

:3 11 P - tandard shaft horsepower aicquired from a mode]
spec ifheat ion engineo

IV tanda rd gross we pi gt
29



16. Continuous climbs were conducted to determine service ceilings.

climb (R/Ct) by the equation:

dht/lC~t --= ;i "- (11)

S

where T 'Test amblent air temperature ('K)

T = Standard ambilent air temperature (MK)
s

17. rho standard rate of climb was finally determined by correcting
the tapolino rate of climb for shaft horsepower and gross eiight
differences usi.ng edIQuat ions 9 and 10.

Suinmnar i zat i on:

tC - R/(. + /CI + Al/(C (12)
5 t p

LEVEL ILIlrr

18. Level-flight speed-power performance was determined by using
equations 5 through 8, bach speed power was flown at a pre-determined
1/11 and N/A0, To maintain IV16 approximately constant, altitude
was increacsed as fuel was consumed. N/A• was held constant by in-
creasing or decreasing rotor spced as the amblient air temperature
increased or decreased, resprctively.

19. The raw data was reduced to referred terms: SlIPl/C'0,
VT'/ vo, Wi÷/6s, IN/,z/A. Each point was then corrected to unaccelerated
airspeed, zero rate of climb or descent, aim W t/ý and aim N//.
These were done by the fol lowing methods

a. Acceleration-deeeleration correction theory'

: = Ml a

where : = [orce

M = Mass (W/g)

a = Acceleration (Avr/At)
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At

LW 1 g A t l'

IV' ArT
/I' x V,I, "-" - x Al- x V ,T

I ,, AV V.

s - x 7T-" x IS'

MiSll) 1 /5 IV' AV, 11 VT1
-• ... X -X X ... 5 x117

ASIOP I1 AVT A VT

XS/ x- x --- x ¥x x 0V/6 v(o x /

MSIlP l AVT1  VV /0
x X X x (13)

AtAt g x 550

S.... Change in roferred shaft horsepower (shp)
6/0

- Rofurred test gross weight Clb)

f- - Change in referLed1 true airspeed per unit change
of time (ft/sec )

VTr

-- = Rcferrcd true airspeed (ft/sec)

g = Azceleration of gravity (32.172 ft/sec)2
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Reduction:

A plot of V./v' versus time was constructed and then a line was

which gave AV /VO : At. By using the values of AV /IO : At and the se-
lected V /VO in equation 13, the difference in SHP/bV'6 can be solved
for an uxaccelcrated airspeed.

b. Ratc-of-climb or rate-of-descent correction:

Formulae:

From equation 9:

AR/C K 3(4-F x 33,000)

St/C x Ml/

ASIIP 1=R/
K x 3 3,000

p
SI-IP 1 AR/C x Wt
610 6A/ K px 33,000

al/C x t

ASI'IP / 6

(14)
6VA K x 33,000P

Reduction:

A plot of pressure altitude (lip) versus time was constructed, and
a faired line was drawn through the points. At a selected lip, the
slope was found (dlip/dt) which, in turn, was changed to tapeline
rate of climb (AR/C ) by equation II. By referring AR/Ct and b.y
using equation 14.. ihe change in L\IlP/6V' was that obtained for
zero rate of climb or descent.
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c. Aim W t6 and N/11 correction:

A graphical solution is applied to correct test Wt/l and N/16 to
... .... .i aj n d Thts nr•ttbId- is • 1rtI. w for a' lar'gc ,otrcctizn.

t

'Ile test points are first corrected for acceleration and rate of
climb or descent as prescribed previously. Secondly, plots are con-
structed for SIIP/6/0 versus V,,/1/1 at lines of constant Wt/I for a
given N//4; SI11P/6V versus Wt/QS at lines of constant V-l'//O for a
given N//Z; S[IP/6M' versus N//a at lines of constant Wt/6 for a given
VT//A. TIhe faircd lines for nll three plots must cross. The la3t
plot will show the effects of comrpressibility.

At the aim W/6S, enter plot No. 2 and find the slope (ASIIP/6• '. 6W/6)
at each V,|,V/6, Construct a plot of ASIIP/3/v -'- AýW/6 versus V//A,
At the test V//5, find the corresponding ASII/6/0 : AW/6 which, in
turn, is multiplied by the difference of test to aim W/6. The re-
sultant ASIIP/II/ is the 11/6 correction,

The same procedure is used to solve for the ASIIP/5V0 for a AN/A.
Plot No. 3 is used, and a plot of ASIIPI/S/O AN/,/O versus VI//• is
constructed.
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APPENDIX IV. INSTRUMENTATION

PILOT'S IPANEL

Boom airspeed
Sensitive rotor speed
Sensitive boom altimeter
Longitudinal stick position indicator
Lateral stick position indicator
Pedal position indicator
Thrust level poqition indicator
Angle of sideslip
Rate of climb indicator
Photopanel event switch
Record light

PtIITOPANEL

BoUm airspeed
Ship's system airspoed
Rotor speed
Gas producer speed (N1) (both engines)
Boom altitude
Ship's system altimeter
Compressor inlet temperature (both engines)
Exhaust gas temperature (both engines)
Fcee air temperature
Rate of climb
Fuel flow stepper motor (both engines)
Event switch
Event light
Correlation counter
Record coder
Camera counter
Time of day
Torque (both engines)
Fuel totalizer
Foua temperature

Os1C1LICG)1;APII i (Multicolored channels)

Rotor speed (blip)
Vertical vibration at FS 50
Vertical vibration at FS 95
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r

Verticul vibration at FS 120
Vertical vibration at FS 320
Lateral vibration at FS 50
L1at ralvibration at FS 95
Itatral vibrati-on at r!5 12a
Lateral vibration at FS 320
IEngine fuel flow (cycles) (both engines)
Pilot's and engineer's event
Correlation counter
Record coder
Aft pivoting actuator load
Aft swiveling actuator load
Aft fixed link load
Compressor inlet pressure

OSCILLOGRAPIl 2

Rotor speed (blip)
Rotor speed (linear)
Gas producer speed (N1 ) (both engines)
Longitudinal stick position
Pedal position
Thrust levor position
SAS pitch position (both actuators)
SAS roll position (both actuators)
SAS yaw position (both actuators)
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APPENDIX V. TEST DATA
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70 NON-DIME~NSIONAL HVRN EFRAC

CH-70B U.S.A. SIN 66-19100

T55-L-7C S/N LEO 3202 & LEO 32

66
NOTES &

L.•HROtUGH III

BOTTOM OF THE RIGHT REAR WH{EEL.3. N/I1"- 230 R.P.M.
L. WIND LESS THAN 3 KNOTS,,

58 S, O.G.E. OUT OF GROUND EFFECT.

58

:~ I'I

S50

UN
0

42

38

34.

30

26,
2 8 22 30 1 38 .2 4 6 50
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FIUIum NO. Ii
MNAL HOVERING PERFORUkNCE SUMMM.Y
P4,78 U.S.A. S/N 66-19100
P70 SIN LEO 3202 &LEO 32C4

I -

4.&6 50 54 58 62 66 70 WHL HElaKIT- 100 T
4 6 50 5a 5( 62 66 70 A•L wM.R WHn•fE-li3IMiS

G.W. x



FIGURE No. 5

72 NON.DIMENSIONAL HOVERING PS
C14-47T U.S.A. S/N 66i

T55-L-7C S/N LEO 3202 & L

68 WHEL HEIGHT 5 FSA
AVG. AVG.

DENSITY Oa8s AVG. AVG.

64 5YM. FT. LB. IN. R.P.M.

o 10490 31460 331. 3(MID) 236
O 10490 31460 331.3(MID) 230

60 0 10490 31460 331.3(MID) 225
O 10490 31460 331.3(MID) 220
3 5650 32330 331.7(MID) 230

v 5650 32330 331.7(MID) 225
56 0 5650 32330 331.7(MID) 220

• A 1340 33000 331.0(MID) 230

A 1340 33000 331.O(MID) 225
o 1340 33000 331.0(MID) 220

Sr 52 0 1340 33000 331.O(MID) 215

N "40

40

36

32

28
30 34 38 42 46 50 54 58 62

C 0OT x 10) W.Wo 4

A •(W) 2



FIGURE NO..~
MON-DIMENSIONAL HOVERINO PERFORMANCE

CH-47B U.S.A. S/N 66-191o0
T55-L-7C S/N LEO 3202 & LEO 320k

WHEEL HEIGHT 5 S FEET oy
Go

.0

NOTES:
1. WHEEL HEIGHT MEASURED FROM THE BOTTOM

OF THE RIGHT REAR WHEEL.
2. ALL DATA 0OTAINED FROM TETHERED HOVER.
3. WIND LESS THAN 3 KNOTS.

58 62 66 7 0 74

1G.W. x 104
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FIGURE NO, 0
NON- DI MENS IONAL HOVER I NG PE RFORMANCE

LH-47B U.S.A. S/N 66-19100

T55-1,-7C S/N LEO 3202 I• LEO 3204

WMEEL lIEIUITI 10 FEET

N/ r6 - 230 8 P.Ml,

AVG. AVG.
64 DENSITY AVG. -

ALTITU'ODE WE I( 1'[I C, .

SYM. FT. 11B. IN.
C 10350 30310( 331.4 (MID)

60 0 5510 34140 331.2 (MID)
s0 34690 330.6 (MID)

56
00

X

52

48

(• 44

40

36
NOTES:

I. ALL DATA OBTAINED FROM
THtIHERED HOVER.

32 2. WHEEL HEIGHT MEASURED FROM THE
BOT'TrM OF THE RIGHT REAR

WHEEL.
3. WIND LESS THTAN 3 KNOTS.

28
40 44 48 52 56 60 64 68

4 •(;2 W.

42



NON-DIMENSIONAL HOVERING PERFORMANCE

CH-47B U.S.A. S/N 66-19100
T55-L-7C SIN LEO 3202 & LEO 3204

W'HE4L V9EGHT - 20 FEET

N/,a - 230 R.P.M.

AVG. AVG. AVG.
S...64 .DINLTY . . -GR OSS ..- C.G

ALTITUDE WEIGHT
SYM. FT. LB. IN.
0 10090 30480 331.2 (MID)

60 0 5320 33160 331,2 (MID)

350 36510 330,9 (MID)

56

× 52
Ln

48

Ln 440

40 NOTES:40

1. ALL DATA OBTAINED FROM
TETHERED HOVER.

2. WHEEL HEIGHT MEASURED FROM
36 THE BOTTOM OF THE RIGHT REAR

WHEEL.
3. WIND LESS THAN 3 KNOTS,

32

28
40 44 48 52 56 60 64 68

CT X 10 4  G.W. x 104
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FIGURE NO. 8
NON-DIMENSIONAL HOVERING PERFORMANCE

CH-47B U.S.A. S/N 66-19100
TSS-L-7C S/N LEO 3202 6 LEO 3204

WHEEL HEIGHT - 50 FEET
N/av 230 R.P.M.

•..•~~~~~~~~~~~~~~~~~ .. . . .. .... . .. . .V;. . .. . . . . .. . . . . ...... .. ...

DENSITY GROSS AVG.

ALTITUDE WEIGHT C.G.
SYM. FT. LB. IN.

0 9900 30180 331.1(MID)
0 5300 33520 331.O(MID)

1360 33200 331.7(MID)

S8 '

Lfn

0
,-4

54

Ln

L/

S 46

42

38

NOTES:
1. ALL DATA OBTI1NED FROM

TETHERED HOVtR.
34 2. WHEEL HEIGHT HEASURED FROM

THE BOTTOM OF THE RIGHT REAR

WHEEL,

3. WIND LESS'THAN 3 KNOTS.

30
36 40 44 48 52 56 60 64

C x 104 G.W. 04
T pA(.R) 2
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FIGURE Nol. 9
NON- DIMENS IONAL HlOVERING PERFORMANCE

CII-47B U.S.A. S/N 66-19100

"ITS-L-7 C S/N LEO 3202 4 LEO 3204

WIlEEL HEIGHT - 100 FEET

AVG. AVG.1ENq '""T AVG. AVG. •

AI,'rITULE wE I ([L;it IT FI. N//r9
SYM, FT. LB. IN. R.P.M.
0 4270 29260 331 .0(MI10 230
o ,270 29.260 331 .6 [MlD)) 225

D ,12701 29260 331 .6(MID) 220
4 720 33030 331 .. [MI )) 230
0 720 33030 331 .9(M1)) 225
A 720 33030 331 .9 ((NI D) 220

64 720 33030 . 9 (NI U)) 215

60

tIq 52

I 48

44 NOTES:

1. OPEN SYMBOLS DENOTE DATA OBTAINED
FROM TETHERED HOVER.

2. SIIADED SYMBOLS DENOTE DATA OBTAINED

40 FROM FREE FLIGHT lOVER,
3, WHEEL IIEI GilT MEASURED FROM THE

BOTTOM OF THE RIGHT REAR WHEEL,

4I. WIND LESS THAN 3 KNOTS.

36L
10 44 48 52 56 60 64 68

t ;.W.CT x I04 X... . I101

pA4(R)
45



FIGURE NO. 10

NON-DIMENSIONAL HOVERING PERFORMANCE

C|{-47B U.S.A. S/N 66-19100

T55-L-7C S/N LEO 3202 & LEO 3204

WHEEL HEIGHT = 100 FEET

AVG. AVG.

DENSITY GROSS AVG. AVG.

S..ALTIT.UDR. WE . CG, N/II

SYM. FT. LB. IN. R.P.M.

0 10030 29130 331.51MID) 230 0
o 10030 29130 331.5(MID) 225

66 -' 5610 32410 331.0(MID) 230
D 5610 324i0 331.0(MID) 225

5610 32410 331,0(MID) 220

62 )0

D

580

II

t-.

U

46

42

NOTES:
1. ALL DAIA OBTAINED FROM TETHERED

HOVER.

38 2, WHEEL HEIGHT MEASURED FROM THE

BOTTOM OF TilE RIGHT REAR WHEEL*

3. WIND lSS TiHAN 3 KNOTS.

34 ,.
40 44 48 52 56 60 64 68

CTX1 G.W. x 104TX10= x 104__

PA(RR) 2
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I
FIGURE NO. 11

NON-DIMENSIONAL HOVERING PERFORMANCE
Z CH-47B U.S.A. S/N 66-19100

T55-L-7C S/N LEO 3202 4 LEO 3204

N WHEEL HEIGHT u 100 FEET
It

L AVG. AVG.

DENSITY GROSS AVG. AVG.N

-.7 . ..ALTITUDE. WEIGIT. CG,. N

SYM. FT. LB. IN, R.P.M.
0 9810 30520 331.1(MID) 242

9980 29130 331.4(MID) 236

66 72

62 68

< 546

50 56

46 52

42 48

NOTES:

1. All DATA OBTAINED FROM

38 44 TETEIIRED IIOVLR d
2. WHEEL HEIGtT MEASURLD IROFM 'Til7

BOTTOM OF THE RIGHT RIEAk WI iIlo

3. WIND) LESS TIHAN 3 KNOTS.

40
42 46 s0 54 b2 66 70T 14 : {4

pA(SiR) 2
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FIGURE NO. 3I
C04iPRESSIBILiTY POWER

IN HlOVER
CI1-47B U.S.A. S/N 66-19100

T55-L-7C S/N LEO 3202 & 3204

NOTES:
.. DATA POINTS OBTAINED FROM FIGURE 4.
2. CURVES FAIRED USING VERTOL NON-UNJFORM

DOWNWASH THEORY.

7

6

4 = =75 x 10-4

70 T(J ý" jCT = 70 x 10-4

S.T = 65 x 10-4

2T= 60 x 10-4

C 45 x 10-

.64 .65 .66 .67 .68 .69 .70

'TIP MACH NlJMhrR
I I

230 235 240 245 250

REFERRIRD ROTOR SPEE11.D, N/v7 - R.P.M.

49



FIGURE NO. 14
NON-DIMENSIONAL OUT OF GROUND EFFECT

HOVERING PFRFORMANCE SUMMARY
COMPRESSIBILITY EFFECTS

CH-47B U.S.A. S/N 66-19100

TSS-L-7C S/N LEO 3202 G LEO 3204

70
NOTES:

1. WIIELL HEIGHT = 100 FEELT

2. CURVES DERIVED FROM

b6 FIGURIES 9 'l OIJGII 11,,
3. WIND LESS THAN 3 KN,-,S2.

62

x 58

54
II

Lm~

46

42

38

34
40 44 48 52 56 60 64 68

CT x 104 G.W. 1
TpA (5R) 2
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MIFlURE NO. 15
LEVL FLIGHT PEROR CFACE

CH-47B U.S.A. S/N 66-19100
EA LEVEL STANDARD DAY

ROTOR SPEED . 230 R.P.M.
GROSS WEIGHT . 33000 LB.

NORMAL RATED P0MtWR

4600

GUAR.\NTET'D ATRSPEFD
AT NORMAL R':T: D Pa'FR

4200

3800 SP•:~~mCOMi'P-f"DE,.D CR•IJISE:

i34oo

3000

2600

LINE OBhTAINED
FROM FIMPIES 45

2200 qTHROUGH 47

1800

20 40 60 80 l1o 120 14o 16o

TRITE AIfRSPFED - KM'TOTS

51



FIGURE NO. 16
LLVEL FLIuIIT PERUFORMANCE

CH-47B U.S.A. S/N 66-19100

GROSS ROTOR AVG. THRUST AVG.

WEIGHT SPEED C.G. COEFFICIENT O.A.T.
LB. R.P.M. IN. CT o_

25740 226.8 331.0(MID) 0.004065 19.63

5200.-

NOTES:
I. FLIGHT FLOWN AT Ifp 1622 FEET.

4800 2. NAMPP TEST POINTS OBTAINED FROM

0TEST FUEL FLOW DATA. t CONT~hUOUS PO~ Ii7

4400 MM OTNOSPI

0.99 NAMPP0x.07
4000 0.07 .

C3 0.06 a

0 3000 0.05

E3 0.04

3200 0.03

FUEL FLOW BASED RECOMMENDED 0.02
"ON LYCOMING MODEL CRUISE

2800 SPECIFICATIONS 0.01

0

2400

LINE OBTAINED

2000 FROM FIGURES 48TH{ROUGHl 50

1600
20 40 60 8 100 120 140 160

TRUE AIRSPEED KNOTS
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i I.VIr. Il~t IrU I'I:RIt 'H•I:,~

kii-1i B LU.S.A. .S.-,l bb,-l 100

(ROSS HO FOR AVG. TIiRUST AVG.

WEhiukI' SPEED C. G. COEFFICIENT O.A.T.
LX1R, .M. IN. OT

25910 229.0 331 S (MIll) 0.003933 12.50

5200

NOTES:

1. FLIGHT FLOWN AT Ili 1740 1ILT.

4UOO 2. NAMPP TEST POINTS OBTAINEI FROM
TEST FUEL FLOW DATA.

MAlXDIM CONTINUOUS PhR--/ o

4400

4

400099 NAMPP

o 3600

3200 RECOMMENDED 0.04 •.,• • CRUISE

FUEL FLOW BASED ON
LYCOMING MODEL

2800 SPCIFICKIIONS 002
0,02

0.01

2400 0

LINE OBTAINED
FROM FIGURES 45

2000 THROUGH 47

1600
20 40 60 80 IOU 120 140 160

TRUE AIRSPEED - KNOTS
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LIt.,i. I LLGIfl l"RI' ORMANC

CII-47B U.S.A. S/N b6-I1IOU

GROSS ROTOR AV6. TIiRUST AV(;.
WEIGKr SPELD C.G. COEFFICIENT O.A.T.

U . R. P. I'l. A N. %.-I
28350 226.2 331.5(MID) 0.004467 18.08

5200

NOTES:

1. FLIGIHT FL!OWN Ar Iip l 1i53 FEET.

4800 2. NAMPP IrST POINTS OBTAINED FROM
iTisTr FUEL, FLOW DATA. MAXIMULM CONTTNUOJUS POWER-

4400

4000 0i.99 NAMPP MAX _ 0

0.07

o.05R
3200 RECOMNDE 0.0430 CRUISE

S0.03

2800 FUEL FLOW BASED ON LYCOMING 0.02
MODEL SPECIFTCATInNS

0.01

2400 u

0 aLINE OBTAINED
FROM FIGURES 48

2000 THROUGH so

1600.
20 40 60 80 100 120 140 160

TRUE AIRSPEEG - KNOTS
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LLVLL FLIriI PfRtFURMANCECli-478 U.S.A. S/N 06-19100

GROSS ROTOR AVG. THRUST AVG.
WEIGHT SPEED C.G. COEFFICIENT O.A.T.

LB. R.P.M. IN. CT c
31420 230.3 330.9(MID) 0.004702 15.75

NOTES:

1. FLIGHT FLOWN AT 1i = 1354 FEET.

5200 2. NANPP TEST POINTS (OBTAINED FROM
TEST FUEL FLOW DATA,

4800 MAXIMUM
CONT I NUIUS
POWER

0.99 NAMP PA---I

4400 0 n E.

30.05 00

o 4000 0.041

0.03--

3600 LL FLOW BASED ON RECOMMENDED 0.02t- LYCOMING MODEL, CRUISE

SPEC IFI CATIONS 00 .

0.01

3200 0

2800

LINE OBTAINED
FROM FIGCURES 452400 •THIROUGH 47

2400

2000.

20 40 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS
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tH-dTB USA ' ,' 91•

ROTOR AVt, !tI;RUST AVC;
WEIG)IT SPEED C,. C:OI FtI( I EN 0. A. T.

1.8 R.P.M. IN, C.c
33460 224.9 330.R(MID) 0.AO0291 14.74

6600 -

NOTI)S

I. FLIGHT FL)WN A." ilp 1638 Ft .

5200 2. NANPP IlST POINTS (BIAINLI) FROM
TEiST FULL FLOW/ DATA.

4800

MAXIMUM CoNTINUOUS POWER

4400 0.07
0. 99 NAMPPIAX

"0.06

14000 0.05

120.04

E-. 3600 RECOMMENDED CRUISE 0.03

U, 0.02
LINE BASED ON LYCOMING

3200 MODEL SPECIFICATIONS 0,010

0 0

0

2800

2400 LINE OBTAINED
0 FROM FIGURES 48

"l IROUGH 50

2000
20 40 60 80 100 120 140 160

TRUE AIRSPIEEL KNOTS
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WE ~ ~ I I *IiI SPEE Uy. G. t - 011- 1C N u.A.T

ROTOR A. ~ P. M. INJS AV :

39370 2.18.3 331, 1(MlIO) 0.005914 10.75

NOl15:
1. (;11T .OlIN AT it il.'ll F

S400 2. NAMPP IliSI J I NIS MfiTA INi1 iiR~w

T1BSI FUEL FLOW DATA.

'IRANSN!Ss InN LTMFI'I--

0.06 E

46(11) -. MAX IMUIM00

4200IINIOIS( 0.03

0.02
1PUl~l PLO0W BASED ON 1,Y:)lM IN(.;0

3800MUI.SFI tATIN )0

REC'OMMENDE (A)MIU I SE v
oNE

0

00

3000) 00LINli 0IrArNEDl
0FRUOM FTGULRI:,S 45

IIIROUJCI 47

2600

2200
20 40 00 80 10)0 1.20 140 160

TRIJI: Al RSPlLIA KNOTIS



r

GROSS R1TOR AV, rilklJST AVG,
WEIGHT SPLED c.G. COEFFICIENT O.A.T.

Lis. R. F. 4. Lill. 'CT
26660 232.9 330.t (MID) 0.004504 9.87

5400

NOTES:
1. FLIGHT FLOWN A'T ii = 5785 FFET.

p
5000 2. NAMPP TFS'' POINTS OBTAINED FROM

TEsTr FUEL FLOW DATA.

4600

0 0.07

4200 0.06

0.052

0MAXIMUM CONTINUOUS POWER 0.04UU.

0.03

S3400 FUEL FLOW BASED ON LYCOMING 0,02
SMODEL SPECIFICATFIONS

RECOMMEN Dr-) 0.01
CRUISE

3000

0

2600

LINE OBTAINED

2200 FROM FIGURES 42
TIIROUIGH 441

1800,
20 40 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS
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CH-hT7 U.S.A. S/H 66-19100

a Oss ROTOR AVG. THRiST ýV.
WFTGHT SPEFD f.o. COEFPTCTENT O.A.T.

LB. R.P.M, IN. C ac
80070 2i7.4 347.2 (AT') 0.004102 .)

5200

NOTESi
1. FLIGHT FLW•N AT Hp a L412 FE>:T.

4800 2. NAMPE r' ZT POINTS OBTAINED FROM
TEST FUEL FL(M DATA.

4o00 MAXIMN•M OUN['INlUJQS POWER

0ooo 0.07

0.06

3600 O.O5 5

0.041

S32001 RECOr14ENDED CRUISE 0.03

LINE BASED ON LYCOOING 0.02
MODEL SPECIFICATIONS

2800 m

0
2400

0 0LINE OBTAINED

aooo FROM FIGURES 45

TIIIROUUI I 47

16o0
20 40 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS
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FiUU-K NU. 24

LEVEL FLIGHT PE'rfl.MKLNCE

CII 47B U.S.A. S/N 66-19100

GROSS ROTOR AVG. TI IRUST AVG.

whiGcur SPEED C.G. COFtFICIENT O.A.T.

LB. R.P.M. IN. rc 0,.

28650 226.2 330.1(MID) 0.004702 5.56

5400

NOTES:
1. FLIGHT" FiLOWN AT 11 - 3859 FIET.

suuo 2. NAMPP IES'T POINT1SOBTAINED FROM

TrEST FUEL FLOW DATA.

3. MIR= ON. MAXIMUM CONTNUOUS IPWIO--

0.99 NAMPPMAXy

.10U0.07

0.06

50 0,00

L4L
r• 3400 0.OS •cl) 0.04 •

( 3400

F FUEl, FLW BASED ON LYCOMING 0.02 -Z
MODEL SPEC I FICATIONS

RECOMMENDED 0.013000 ("RU ISE

0

2600

LINE OBTAINED

FROM FIGURES 45
"THROUGH 47

2200

20 40 60 80 t100 120 140 160

TRUE AIRSPEID - KNOTS
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F!riIRF No. 25

LEVEL FLIGHT PERFORMANCE

CH-47B U.S.A. S/N 66-19100

GROSS ROTOR AVG. THRUST AVG.

WEIGHT SPEED C.G. COEFFICIENT O.A.T.
Lt R.P.M IJ. .CT C

28670 225.9 330.5(MID) 0.004702 4.82

NOTLS:

1. FLIGHT FLOWN AT fip 3838 FE1T.

2. NAMPP IEST POINTS OBTAINED FROM
TtEST FUEL FLOW DATA,

3. RAMP DIOWN. MAXIMUl CONTINUOUS POUIM

4600

0),99) NMPP MAX--

4200 O.U07

0.06 '"

"80 0.05 0o 3800 •Lw.a.

0.04
t• ~0.03 .

S34000.3- FEL FLOW BASED ON 7

S LYCOMING MODEL 0.02 :
SPECIFICATIONS R•ECOMMENDED "

3000 CRUISE 0.01

2600

LINE OBTAINE"D
FROM FIGURES 45

2200 THROUGH 47

1800
20 40 60 80 100 120 140 160

TRUE AIRSPEFI) - KNOTS
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FIGURE NO. 26
LEVEL FLIGHT PERFORMANCE

CH-47B U.S.A. S/N 66-19100

GROSS ROTOR AVG. THRUST AVG.
WEIGHT SPEED C.G. COEFFICIENT O.A.T.

LB. R.P.M. IN. CT c
28750 228.5 311.2(FWD) 0.004702 11.25

NOTES:
1. FLIGHT FLOWN AT 1i p 3770 FEET.

5000 2. NAMPP TEST POINIS OBTAINED FROM
TEST FUEL FLOW DATA.

4600 0.99 NA|PPMAx--7

0.07

4200 0.06

.. w" MAXIMUM, 0 .0o5
CONTINUOUS

3800 0.04

0
0.03

S3400 FUEL FLOW BASED ON 0.02
7 -LYCOMING MODEL

u
SPECIFICATIONS 0.01

RECOMMENDED

3000 CRUISE 0 z

2600 
•LINE 

OBTAINED
FROM FIGURES 45

THROUGH 47
2200

1800
20 40 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS
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FIGURE NO. 27
LEVEL FLIGHT PERFORMANCE

CH-4t7B U.S;A. S/N 66-191oo

GROSS ROTOR AVG. THRUST AVG.
WEIGHT SPEED C.0. COEFFICIENT O.A.T.

LB. R.P.M. IN. 0 on

28830 226.5 330.2 (MID) o.ooT7o2 6.30

MAXIMUM CONTINUOUS POWER

NOTES :

4400 1. FLIGHT FLOWN AT Hp - 3693 FTJET.
2. NAAIPP TEST POhTS ORTAINED FROM

TEST FUEL FLOW DATA.

0,99 NAMPPMAX

3600 00

3200 o.o6 -

SRECOMMENDED •n

2800 LINE BASED ON LYCOMING 0.03

0.02 i

2400 0.01

0

2000 LINE OBTAINED
FROM FIGURES 45
THROUGH 47

1600

1200
20 40 60 80 100 120 14o 160

TRUE AIRSPEED - KNOTS

63



FIGURE NO. 28

LLVEL 'LIGHTi PLix'UIflMANLt

CHt-47B USA S/N 66-19100

GROSS kOTOR AVG. THRUST AVG.
WEIGHT SPEED C.G, COEFFICIENT O.A.T.

LB. R.P.M. IN., CT °C

30130 225.7 331.1 (MID) 0.005329 4.33

5400

NOTES:

1. FLIGIIT FLOWN AT 1i 5863 FIYF.

5000 2. NAMPP TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA.

MAZDMM CONTINOUS P%4R

4600)[ 0.99 NAMPPMAx

0 0.07
010

" 4200 0.06

S0 00
ce D.05~

Q0

LINE BASE,)I) ON LYCOMING 0.04S380MODEL S PIEC I PT ICArTONS

340o 0.02
RECOMMENDED CRUISE

0.01 .

3000 o0

2600

LINE OBTAINED

FROM FIGURES 45

2200 THROUGHI 47
0

0

180 C0

2190 40 60 80 100 120 140 160

TRUE AIRSPEEIYD' KNOTS
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I
FIGURE NO. 29

LEVEL FLIGIIT PERFORMANCE
CH-47B USA S/N 66-19100

GROSS ROTOR AVG. TIHRUST AVG
WEIGITr SPEED C.G. COEFFICIENT O.A.T.

LB R.P.M. IN. C °C
2241.7 330',UI1.IOA2 1.27

S" I

5600

NOTES:

1. FLIGHT FLOWN AT 111i - 569H) ILE.
2. NAMPP lhSf POINTS I.BTAINIfl) FROM

20rE FUEL FLOW DATA.

4800

MAXIMUM CONTINUOUS POWER

4400 0.99 NAM1PP MAX

0.,07

,4000 - 0.06

~3600
0.03

3200 RNE-CI,1ONMIN)) 0.042, "

3200SI 0.021

'2800 40 600OVIN)I bI

2401)_ LIANE OBTAINED

240O/(5/ •--FROM FIGURES 45

"•6 'FTHROUGHt 47

0~

2000
20 40 60 80 100 120 140 160

TRUE AIRFI-iI) KNOTS
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FIGURE NO. 30
LEVE•L FLIGfif PE~iugW4gA~ch

CH-47B U.S.A. S/N 66-19100

GROSS ROTOR AVG. THRUST AVG.
WEIGHT SPEED C.G. COEFFICIENT O.A.T.

LB. R.P.M. IN. CT C

sbzu 2243.1 330.2(MID) O.005509 10.15

L' 5400

NOTES:

1. FLIGHT FLOWN ATIt p = 3859 FEET.
5000 2. NAMPP TEST POINTS OBTAINED FROM

TEST FUEL FLOW DATA.
MAXIMUM
CONTINUOUS

4000 POWER

13 r,0.06

4200 0.05

0.04 06

0.03 "
3800

RREC%1MENDlID OU
FUEL FLOW BASED ON C RUI 1 S E

3400 LYCOMING MODEL 0,01
SPECIFICATIONS

0

3000

1 600 LINE OBTAINED

FROM FIGURES 48

THROUGH so

2200

1800

20 40 60 80 100 120 140 160

TRUE AIRSPEED - KNOTS
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FIGURE NO. 311
LEVEL FLIGHT PERFORMANCE

CII-47B U.S.A. S/N 66-19100

GROSS ROTOR AVG. THRUST AVG.
WEIGHT SPEED C.G. COEFFICIENT O.A.T.

Lb. R.P.M. IN. CT o
3b280 22S.0 331.9(MID) 0.006370 2,61

-so0 .. .

NOTES:
I. FLIGHT FLOWN AT Hi 5663 FEET.

5400 2. NAMPP TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA.

TRANSMISSIoN LIMIT -

5000

4600 - 06

0.05

4200 00
CONTINUOUS

POWER 03

D.023800

e FUEL FLOW BASED ON LYCOMING )0 -

3400 RC

3000LI 

E O T I D
FROM FIGURES 45

2600 0 0 TRUH4

2200

20 40 60 80 100 120 140 160

TRUE AIRSPEED -KNOTS
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FIGURE NO. 32
LEVEL FLIGHT PERFORMANCE

CH-47B USA S/N 66-10100

GROSS ROTOR AVM. THRUST AVG.
WEIGHT SPEED C.(C. COEFFICIENT O.A.T.

LB R.P.M. IN. CT °c

38540 229.1 330.2 (MID) 0.006511 0.71

NOTE S:
1. FLIGIhT FLOWN AT H1 P 5782 I-E}.

5800 2. NAMPP TEST POINTS OBTAINED FROM
TEST FUEL Fl.OW DATA.

5400
TRANSMISSION LIMIT

r•. ' ~ 0.99 NAMlPPMAX •/

ýooo LINE BASED ON LYCOMING 0 N MA 0.06
MODEEL SPEiCIFIC:ATIONSS00o

m 0.05

o 4600 0.04 o

MAXIMUM CONTINUOUS POWER 0.03 uq

/0 0.024200 RECOMMENDED

0 CRUISE /0.01
3600 0

\o ~/

3,100 
/

/ LINE oB'rTANED

FROM FIGURES 42

3000 1THROUGH 44

2600
20 40 60 80 100 120 140 160

TRUE AIRSPEED 'L KNOTS
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FIGURE NO. 33
I l tl l•l F i i'i, , 1 ii' 1" lll ' I '

CH-47B U.S.A. S/N 06-19100

GROSS ROTOR AVG. THRUST AVG.
WEIGHT SPEED C, G. COliFF [C IENT O.A.T.

LB. R.P.M. IN. "5 C
2593D 29 .5 3 , . ý .-,11 o rji66 3i3-96

5200

NOTES:

1. FLIGII'[ FLOWN ATl p 111) - 19 )0 [.i -1'.

4800 2. NAHPP 'lEST POINTS U'IAINH) FROM
TEST i'til, FLOW DATA.

4400
0l.99 NAMPP MAX

4000 0. 08

¢..o3600 . 0 04

FUEL FLOW BASED ON [XCOMING,

X FUL

2800 s)DTL SPECITICATONS 0.02

RECOMMENFA IT U

2400 LINEOBTAINED0

2000 FRO
ITlROUJGH 41

1600
20 40 60 $0 100 120 140 160

TRUE AIRSPEl) - KNOTS
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FI

FICIURE NO. 14
LEVEL FLIGHT PERFORMANCE

CH-47B U.S.A. S/N 66-19100

GROSS ROTOR AVG. THRUST AVG.
WEIGHT SPEED C.G. COEFFICIENT O.A.T.

SL . R.P..M.. IN. "C
28580 229.3 330.5(NID) 0.005460 2.87

. 5'5400 . . . . . . .

NOTES:

1. FLIGHT FLOWN AT l -H 9010 FEET.

5000 2. NAMPP TEST POINTS OBTAINED FROM
TEST FUEL FLOW DATA.

0. 99 NAMPP MAX7

4b00 0.08

0.07

4200 0.06

4200 MAXIMUM POWER

0MAXIMUM CONTINUOUS POWER 0.

S0.03

3400FUEL FLOW BASED ON LYCOMNGMODEL SPECIFICATIONS

0.01

RECOMMENDED .03000 CRUTSE

2600

LINE OBTAINED
FROM FTGURES '12

2200 T1IROUG11 44

1800
20 40 60 80 100 120 140 1b0

TRUE AIRSPEED ;NOTS

10



FIGURE NO. 35
LEVEL FLIGHT PERFORM0ANCE

OH-47B U.S.A. S/N 66-19100

GROSS ROTOR AVG. THRUST AVG.
WEIGHT SPEED C.G. COEFFICIENT O.A.T.

TB•. R.P.M. IN. Cq

32090 233 330.5 (MID) 0.00t889 -1.57

NOTESs
1. FLIGHT FLcMN AT Hp = 9060 FEFT.

5200 2. NA:PP TEST POINTS ORTATMED FROM
TI'ST FI7L FLOW DýTA.

4800 MAXIMUM POWER-

0699 NAMPP-Ai-----

4400 FUEL FLOW BASED ON LYCOMING 0 /
MODEL, SPECTFTCATI-ONS----t n [ o 00

0 + o. o6~

hMA

3600 0.03 5

COOMMENDED 0.02CRUISE

3200 0.01 E-A

002800

LINE OBTAINED

2400 0 0 FROM F~lGURiM, 39)
THROUGIl 4 1

2000

20 4 o 60 80 100 120 40o 16o

TRUF AI RSPEED - KNOT)'
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FIGURE NO. 36

LtAvL tFLIGHT PERFORMANCE
:11-47B USA W/N 66-L9100

GROSS ROTOR AVG. THRUST AVG.

WEI SPEED C.G. COEFFICIENT O.A.T.

LB. R.P. No, IN. CT

31780 4.3-2,; v.a (,it l) .006142 1.13L....... .... L2oo.................. ................. . .........

NOTES :

I1. FLIGHT FLOWN AT i 1 9316 FEET.

4800 2. NAtPP T'rST POINTS OBTAINED FROM
TEST FUEL FLOW DATA.

4400

0.99 NAMPPMAX

4000~ 0.07rx. LINE '.3ASI-D ON IYCOMING
MODEL SPECIFICATIONS V 0.06

L S600 MAXIMUM 0,05

5600

~CONTTNUOUS
V, PO~WER 00

3200 0.03

2800 0.01

0[

2400 ' LINE OBTAINED

FROM FIGURES 42

TIIROUGH 44

2000

16020 40 60 80 100 120 140 160

TRUEi &IRSPEID 'I KNOTS
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LEVEL FI-11W4T P i'lFORMANCE
CH-4~7B U.S.A. S/N 5(2-19100

GROSS ROTOR kVa. THRTUST AVG.

WEIGHT SPEED r0.0. COEFFTC MIT 0.A*T.
L ... a n ?A T -

358ow 230.3 330.t8 (MID) 0.009825 35

NoTESt

5200 1. FLTGHT FLO.WN AT1 li - 895~7 FEFT.
2. NAMPP TEST POSINTS oE31TATNEIr) Fý101M

TEST Flin-~ FLOW PATA.

4800

099 NMAPP MAXIMM.h POWPSR*j 0.07

14400 o.o6 1

-LINrg BAS141D ON IA'COMTNGl

3600 . ODUL ý,PrCTYICATIC)Vi 0.02

RECOMMRýNDE) CRUISE

3200pL VNE 0
3200

2800 0 LTNE OBTAINED
F90M~ FICIUMlS 42
THiROUGHC 44

21400

2000.. --

20 140 66 80 100 120 .1140 160

TRUE AIRS, tK!) - KNOP&
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FIGURE NO. 38 j
CH-47B U.S.A. S/N 66-19100

GROSS ROTOR AVG. THRUS•T AVG.
WEIGHT SPEED 0.0. COEFFICIETT 0.A.T.

LB. R.P.M. IN, cL 0102.2 X•.,7 (,-ID) o.O03.• -12,414

NOTESt

4800 1. FLIGHT FLOWN AT Hp 13645 FEET.
2. NAPfI• TEST POINTS OBTAIrED FROM

TEST FUEL FLIW DATA.

4400 MAXIMUM POY ---

0.99 N'MPPMAX 0.08

4ooo LINE BASED ON LYCOMING 0.07
MODEL SPECIFICATIONS

S~/

o.o.0

05 3200 /N 0.03
RECOMMENDED

0.02

2800 0.01

0

2400 LINE OPTAINED
FROM FIGURES 39
T1IROU3HI 41

2000

16oc
20 40 60 80 100 120 140 160

TRUF AIRSFi'ED - KNOTS

74



PIGURE NO. 39
REFERRED LEVEL FLIGHT PERFORMANCE

CH-47B U.SA. S/N 66-19100

N/V*s" 240 R.P.M.

6400

NOTEt POLITS OBTAInED FROM FArteD OURMV OF F UR5 16, 18 AND'20,

5600

5200

4800

4400

S4000

3600

3200

2800

2400
24000 2800f; 32000 36000 40000 44000 48000 52000

REFERRED GROSS WEIGI-r, C,.W./6 - POUND

75



FIGURE NO. 40

REFERRED LEVEL FLIGHT PERFORMANCE
Ctl-47B U.S.A. S/N 66-19100

NI ' = 240 R.P.M.
SbOO,

56 0 N M I~5 NO M 0"A Il4 n W FA f 0 4 WI OF ?MQU M 16, 18 MND 20,

4800

4400

4 3600

3200 , 7.

L 2800 7

2400 ~ ~

2000

1 6 0 0 
' '24000 28000 32000 .36000 40000 44000 48000 52000

REFERRED GROSS WEIGHT, G.W./6 - POUND

79



FIGURE NO. 41
REFERRED LEVEL FLIGIrH' PERFORMANCE

CII-47B U.S.A. S/N 66-19100

NI/rO -24U R.P.M.

S600
NOTIt POINTS OBTAINED FROM FAIRED CURVES OF FIOFMUM 16, 18 AND 20.

• O . ...... ..Z, L i. 1

4800

4400 -/

4000 

//

3600

<. .o/ / // ,
3200

2100

24000 28000 " 32000 36000 40000 44000 48000 52000

REFERRED GROSS li-lwiHT, -.-W./- POUND

77



r1
FIGURE NO, 42 1

REFERRED LEVEL FLIGHT PERFORMNCE
CH-47B U.S.A. S/N 66-19100

N/IA T 235 R.P.M.

6200

NOTft POrIuR 0BTAWM rPRM FAD=ID CRVU OF fpUMW 22, 32, 34,La36 AND 37.

5400

5000

4600

4200

3800 7

3400

3000

2600

2200 .
24000 28000 32000 36000 40000 44000 48000 52000

REFERRED GROSS WEIGHT, G.W./d - POUND

78



FIGURE NO. 43
REFHRIMU LfbVEL FLIGHIT PERFORMCE

CH-47B U.S.A. S/N 66-19100

--N N/ r- 235 R.P.M.
0

o Go

II II

L ~~~~4400 4800 N~ QI8OD R A UV

4U00 4400

3600 4000

3200 3600

S 280U 3200

2400 2800

S2000 2400

1600 2000

1200 1600

1200 -

24000 28000 32000 36000 40000 44000 48000

RBFERR'ED GROSS WEIGHT, G.W./c9 - POUND

79



FIGURE NO. 44 1
01-478 U.S.A. S/N 66-19100

N/Vr-- 235 R.P.M.

5200

NOT•S POINTS OBTAINED FRC3 FAIRUD OURM (W
R.t•UM 22,2, 34, -,U,,,D 37 .1

4800

4400

4000

3600

240

W 3200

ua 2800 / /

1600

1200
24000 28000 32000 36000 40000 44000 48000 $2000

REFERRED GROSS WEIGHT, G.W./6 - POUND

sO



I
FIGURE NO. 45

REFERRED LIEVEL FLIGfIT PERFOP.NANCE
(21-479 U.S.A. S/N 66-19100

N/IAO, 230 R.P.M.

6200

P01M0 C3'!AID F 1AD R VIB 3' PQUE 17,.19, 21, ?O

5400

S000 /

S4600

,, 3800

3400

3000

2600

2200
24000 28000 32000 36000 40000 44000 48000 52000

REFERRED GROSS WEIGHT, G.W./8 - POUND

81



FIGURE NO. 46
S~LL Lflfl %,rut.* .atj sttSS fl .4.. tLM

CCH-47B U.S.A. S/N 66-19100

N/I " 230 R.P.M.
G o

4400 4800 IOTlo POINT8 QBTALD FRK FAM CURVES 01L nc u .7 17,. 19.2 21. 31 AND 2-3-THROUGH 29,

4000 4400

3600 4000

• 3200 3600

S 2800 3200

I 2400 2800

2000 2400

1600 2000

1200 1600

1200
24000 28000 32000 36000 40000 44000 48000

REFERRED GROSS WEIGIiT, G.W./6 - POUND

82



FIGURE NO. 47

RYFHPFR D !.APVr!h FITCT PRPFORMANCE

CII-47B U.S.A. S/N 66-19100

N//IO"= 230 R.P.M.

5200

NOT1t POINTS OBTAIND FM •'AID CURVL OF FIMUMS 17, 19, 21,
31 AND 23 rIIROUGH 29.

4800

4400

CO.

4000 , '

3600

2800

2400

2000

1600

1200
24000 28000 32000 36000 40000 44000 48000 52000

REVERRI3ED GROSS WEIGHT, G.W,/6 - POUND

83



FIGURE NO. 48
REHFRRED LEVEL FLIGHT PERFORMANCE

CII-47B U.S.A. S/N 66-19100

NI .22 R.P.M.

b200
NOM3s P•)73J1 OBTAUNM FRM FAIRID CURVIS FI0UMS 16, 18, 20

PUND 30,

L-- 5. . 8.. . . . . . . . ..........

Slot)

500

; 4200

S3400

3000

84



FIGURE NO. 49
REFERRED LEVEL FlIGilT PERFORMANCE

CII-47B U.S.A. S/N 66-19100
o• o

'N/vO - 225 R.P.M.

II II

...... 4600 . 4o00, .. M. POIN. S O3TAINID FROM TAIPAD CtUW • OfR .0.
-FIGURE 16, 18, 20 AND 30,

4200 4400 /

3800 4000

3400 3600/

, 3000 3200

E 2600 2800(

S2200 2400

1800 2000

1400 1600

]200
24000 28000 32000 36000 40000 44000 48000

RtiI-ARIiD (;ROSS WEIG(HtT, C.W./5 - POUND

85



HCURI"DIE hn N O.
REFERRED LEVEL FLIGHT PERFORMANCE

CII-47B U.S.A. S/N 66-19100

N//- z 225 R.P.M.

5200

NMIt POIWT8 OPAINBD OP1W fATRRD •t'•VU 07 iPlfuRn* 16, 1A, 2n ANn 3n.

4400

400

3600

200

1200L
24000 28000 32000 36000 40000 44000 48000 520(00

RVA:ERIZE[} GROSS WuIG'r, (;,.w./s - POUND

82



FIGURE NO. 51
,ANUWL SUIMARZ

CH-hTB U.S.A. S/N 66-19i00
SEA LEVEL STANDARD DAY

ROTOR 3PEED w 230 R.P.M.

NOTEi"
1. I;ASED ON FIGURE!, 214, 243 AND 45 'riTROUGH 47,

2. MI155UN PROFill: CRUISE AIRSPEED AT 0.99 XA-rAi.PP 1,
2 MINUTE W.CA4 UP AT NORMAL RATED POWER, MNBOUND WOAD
. .-' OUTBOUND VA-, R' -4TT -" 1•-- TNITk- ,-.r INN..

3, TAKE OFF GROSS WFTGHT CONSISTS OF EMPTY WEIGHT, FIXED
USEFUL LOAD, INITIAL FUEL, AND OUTBOUND LOAD.

46000 FLL FUEL 4 0O36.5 LB.

4200020000 LP.

16000 LB.

38000

0 LB

82000 LB.

8~000 LB.

18000 0 20 40 60 80 104 120 L13 O

RADIUS-OF ACTTON = NAUTICAL MILES

26007



FIGURE NO. 52

LEVEL FLIGHT RANGE SU4ARY
CH-47B U.S.A. S/N 66-19100

SEA LEVEL
STANDARD DAY

ROTOR ,;I'EED - 225 R.P.M.

S0.06

H

'1

0.03

NOTEs LINES OBTAINED FROM FIGURES 233, 242 AND 48 THROUGH 50.

160

•S 160

• MAXIMUM
•.o GROSS

~1I~0WEIGHT

S120

100 •----
20000 24o00 28000 32000 36000 40000 440oo

GROSS WEIGHT - POUNDS

SI



FIGURE NO. 93
LEVEL rLIOHT RANGE $UMMARY

CH--u4T U.S.A. s/N 66-1910w

SEA LEVEL

STANDARD DAY
ROTOR SPEED - 230 R.P.M.

0,08'. . ..... ,.. .....

00~.05

NOTESt0.04 I* LINES OBTATNED FRcM• FIGURE.S 234, 243,AND 45'11]RO/•H 47

2. DASHKED LTNE OBTAINED FROM
FLIGHT ENVELOPE.

160

1• 0 io MAXIMUM
GROSS
WEIGHT

j120

100
20000 24000 28000 32000 36000 40000 44000

GROSS WEIGHT - POUNDS

89



FIGURE NO. 54
LEVEL FLIGHT RANGE SUMMARY

cH-47B U.S.A. S/N 66-1910o

500o FEET
STANDARD DAY

ROTOR SPEED - 225 R.P.M.

S....0,08LI

C- o.o6

0.O5 NOTES1
l. LINES OBTAINED FROM FIGUTMES 233,242 AND48'IROUUi 50,
2. DASHED LI14E OBTAINED FROM

FLIGHT ENVELOPE.

180

0

S160

14 _ _ _ _ _ _ _UM

1WEIGHT

~120

100

20000 24000 28000 32000 36000 4ooo0 44ooo

GROSS WEIGHT - POUNMS

gO



IFIGURE NO* 5S
LEVEL FLIGHT RANGE SUMMAJ•

cH-T7B U.S.A. S/N 66-19100

5000 FEET
STANDARD DAY

ROTOR SPEED - 230 R.P.M.

0.05 NOTESt

1. LINES OBTAINEfl FROM FIGTURES 234,243 AND 45 TH[ROJGI1 4 7,
2. DASHED LINE OBTAINED FROM

FLIGHT ENVELOPE.
180

o 160

140

MAXIMUM
•,120 GROSS

WFTORT

1001
20000 24000 28000 32000 36000 40000 44000

GROSS WEIGHT - POUNDS
91



FIGURE NO. 56

CH-47B U.S.A. S/IN 66-19100

10000 FEET
STANDARD DAY

ROTOR SPEETD " 225 R.P.M.

L...

o.w

C.,

fl,• N0.06

• ~NOTES t
le LINES O}RTArTED FROM FIGURES 233, 242 ft) 48'11ROU(Ii 50.

0.05 2. DAShE-D LINE OBTAINED FROM4

FLIGHT ENVELOPE.

•' 120

F iA

[,,1 100

Sl~MXIMUMl

S~WEIGHT

6o•• ,20000 24000 28000 32000 36000 40000 44000

GROSS WEIGHT - POUNDS

92



L1'TVM FLIGHT RANCE SUMMARY
CH-O7R U.S.A. S/m 66-19100

10000 FEET
STANDARD DAY

ROTOR SPELD, 230 R.P.M.

0.08

• 01 0.07

I-..

NOTES:
3.. [. VN,, (T1'[VT) FR)tf 1'TG!TRES 234, 243 AND 4, S'llIUJGH47.

O0o5 2. *)ASEFJ) Lr h OBTATNED FROM
['LIGHT PMNVI'LOJPE.

S120

100

GROSS

80a WE TGK

60
20000 2h000 2800 32000 36000 40000 40ooo

GROSS WFTGHT - PT1• I)S

93



FIGURE NO, 58 I
R 0... T C, I E.•.,,, I 4 1- LEVEL FLIGHT

CHI-47B U.S.A. S/N 66-19100

v/,r•- 40 XTS
/ *- 45000 LB.

5200 NOT31 OURVI, DERIVED FR(I MURES 39 TgUOH so,/

4800

4400 -.-.. _. _ G.W.
-o " 40000 LB.

S4000/

3600 . 35000 LB.

3200

S•-• G.W,Gl, -- 30000 LB.

2800

240'= 25000 LB,
24000

1600
220 224 228 232 236 24o 244

REFERRED ROTOR SPLED, N/vl - R.P.M.
I , A I I .... I I• I I

0.69 0.70 0.71 0.72 0.73 0,74 0.75
ADVANCING TIP MACH NO.

94



r!
FIGURE NO. S9

ROTOR EFFICIENCY IN LEVEL FLIGHT
CH-47B U.S.A. S/N 66-19100

v/' ,, 50 KTS

5200 NOM3I O=RVW8 I•=IVW M ?IO•URS 39 THROWON SO.

4800

r,,W. 45000 LB.

4400

4000
G.W.

40000 LB.

S3600 A-

C. W.~- -. ~- 35000 LB3.

3200

2800------ 30000 LB.

2400 ........... ......... 
... 2500,LB

2000

16001
220 224 228 232 236 240 244

REFERRED ROTOR SPEED,N/lr - R.P.M.

0.70 0.71 0.72 0.73 0.74 0.75 0.76

ADVANCINO TIP MACH NO.

95



FIGURE NO. 60

ROTOR EFFICIENCY IN LEVEL FLIGHT

CH-47B U.S.A. S/N 66-19100

V/• =O 60 KTS

4qf( llNOTIIt GURVN DlERIV nM FIIGUI 39 ?THOUOH 50.

4400

G.W. .45000 LB.

4000

3600 G.W = 40000 LB.

t 3200 (GW,
:---

c 3200 G -7 35000 LB.

• 2,oo •I-"G.W,
2a'O6 30000 LB.

2400 -r.,.
G.W.

S-- 25000 LB.

2000

1600

1200
220 224 228 232 236 24C 244

REFERREU ROTOR SPEED, N/€r - R.P.M.
I I I i I I

0.12 0.73 0.74 0.75 0.76 0.77

ADVANCING TIP MACH NO.

95



FIGURE NO. 61
POTOR EFFICIINCY IN LEVLL FLIti'r

CII-47B U.S.A. S/N bo-19100

Vlv•= 70 KTS

12o lO CMYM IJ)M3 "M FTh I7UR8 39 TM1OUI 50.

i~4 800

1400(

4000 GW.
45000 LB.

:,; 3600

G.W.;•/ -i-- = 40000 LB.

3200

G.W. 50 B".- . 35000 LB.

2,00

_ •. = 30000 LB.

2400

• ~G.W,
.- -.-. 25000 LB.

2000

220 224 228 232 236 240 244
REFERRED ROTOR SPEED, N/A3 - R.P.M.

1 I I ,I ,I i

0.73 0.74 0.75 0.76 0.77 0.78 0.79

ADVANCIN(; T'IP MACH NO.

97



FIGURE NO. 621
ROTOR EFFICIENCY IN LEVEL FLIGHT
CH-47B U.S.A. S/N 66-19100

V/v'O -80 KTS

4400

40(00

*45000 LB.

3600

a- GW. _40000 LB.

3200 a a

G.. 35000 LB.

2800 '

G -.- , 30000 LB.

2400 -

G.W. , 25000 LB.
2000

160U

1200
220 224 228 232 236, 240 244

REFERRED ROTOR SPEED, N/Va - R.P.M.

0.75 0.76 0.77 0.78 0.79 0.80

ADVANCING TIP MACHl NO.

9'



FIGURE NO. 63

ROIOR EFFICIENCY IN LEVEL FLIGHT
CII-47B U.S.A. S/N 66-19100

VIU 90 K(TS

48001 NDTZs OURVZ DRIVED MRM ?IOU=E 39 THROWN 50.

4400C

4000

G.W.

- 40000 LB.

S3200

=.W 35000) LB.
2800 6

.-.- (W. 30000 LB.
S2400

2000D 
25000 LB.

1600

12001
220 224 228 232 23(1 240 244

REFERRED ROTOR SPEED, N//9 R.P.M.

0.76 0,77 0.78 0.79 0.80 0.81 0.82
ADVANCING TIP MACH NO.

99



PIOURE NO. 64

ROTOR EFFICIbNCY IN IEVEL FLIGHT
CHi-47B U.S.A. SiN 66-19100

VIV-O , 100 KTS

4800 NOT71 CURVES DERIVED F" PIMIRES 39 TIUOGH 50.

4400

4000

3o 
.45000 LB.

G.W,
- = 40000 LB.

3200

.. G.W. = 35000 LB.

2800

G.W,

-- 30 25000 LB.

2000 _--_"_"

1600

I boo)

1200 - =

220 224 228 232 236 240 244
RhFERRED ROTOR SPiED), N/ 'O - R.P.M.

S. .. . I I , I I I, . . .

0.78 0.79 0.80 0.81 0.82 0.83
ADVANCING TIP MACH NO,

100



FIGjURE LNO. 65

ROTOR EFFICIENCY IN LEVEL FLIGHT
C11-47B U.S.A. S/N 66-19100

V/V 110 KTS

5200 NQ%1 cURTE DRITM Tr= MIum 39 T1MOUGH SO.

4800)

440U

Q'4000 GW. 45000 LB.

3b00 .W. =40000 L1B.

3200
G.W.~- -~--~35000l LB.

280o0.W

= a 30000 LB.

2400 .W. ,25000 LB.

2000

I 60 U(
220) 224 228 232 230 240 244

REFEiRRED ROTOR SPLE11) N11()- IR.P.M.

0.79 0,80 0.81 0.82 0.83 0.84 0).8s
ADVANCMIN TIIP MACH 140



FIGURE NO. 66
ROTOR EFFICIENCY IN LEVEL FLIGHT

CII-47B U.S.A. S/N 66-19100
,$

V//O , 120 KTS

S200 N0O: OURVES DERIVED FHM FIUR•IS 39 THROUGH 50.

4800

4400

45000 LB.

LD4000

G.W,
- .- ~--40000 LB.

wu 3600

" " - 35000 LB.

3200

..- * =30000 LB.

2800

- . =25000 LB.

2400 ------

2000

1ibO0
220 224 228 232 236 240 244

REFERRED ROTOR SPEED, N//O- - R.P.M.
1I I I I I _ I

0.80 0.81 0.82 0.83 0.84 0.35 0.86
ADVANCING TIP MACH NO.

102



FIGURE NO. 67
ROTOR EFFICIENCY IN LEVEL FLIGHT

CH-47B U.S.A. S/N 66-19100

V/IV- 130 KTS

5600 NI1hi CURVIS DBRIYED FM 71olRI0 39 TIROUH 50.

5200

4800

G.W.
45000 LB.

4400"

-G.W'. 40000 LB.
4000

G.W.
3 60 0 =.. 3 0 0 0 .B .

= 360 3000,3

I G.W.

- G.W 25000 LB.

2800 ---

2400

2000
220 224 228 232 236 240 244

REFLRRED ROTOR SPEED, N/IV - R.P.M.
i . . I I I , I . . . .. .

0.82 0,83 0.84 0.85 0.86 0.87 0.88
ADVANCING TIP MACH NO.

103



FIGURE NO. 68
ROTOR EFFICIENCY IN LEVHL FLIGHT

CH-47B U.S.A. S/N 66-19100

v/V- - 140 KrS

6000 NOTMt GURV DERIVED FROM FIGURES 3 9TM1UH 50,

5600

G.W, 45000 [B.

5200

104800

o -i.- " 400001,B.

S4401J

G.W. 35000 LB.

4000 -

G.W. , 30000 LB.
r&./

S36o00

- - a-.. * 25000 LB.

3200

2800

24001
220 224 228 232 236 240 244

REFERRI)D ROTOR SPEED, N/Vr - R.P.M.
I I I . . . . . . I . .

0.84 0.85 0.86 0.87 0.88 0.89
ADVANCING TIP MACH1 NO.

104



FIGURE NO. 69
ROTOR EFFICIENCY IN LEVEL PLIGHT

CH-47B U.S.A. S/N 66-19100

V/IZ 150 KTS

6800 NOTEt CURVES " ERIE, FRO( FIUUFRE 39 THROUGH 50.

6400

6000

w ~oo t -•-.W. 40000 LB.
5200

GL. W 35000 LBý

4400
G.LB.

G .40 30000 LB.

4000

3600 - 25000 LB.

3600

3200

220 224 228 232 236 240 244
REFERRED ROTOR SPEED, N/VZT - R.P.M.

0.85 0.86 0.87 0.88 0.89 0.90 0.91

ADVANCING TIP MACH NO.

105



P!ICJ-RP No. 7n

CLIMB PERFORMANCE
CH-47B U.S.A. SIN 66-19100

SINGLE ENGINt
STANDARD DAY

MILITARY RATED POWER C.G. LOCATION "M•ID
LTAKEOFF GROSS WEIGHT a 30310 LB. ROTOR SPEED a 225 R.P.'M,

SPREDICTED FROM LEVEL FLIGHT DATA

007000 • RATE OF CLIMB SHAFT HORSEPOWER

50S00 -•TIME TO CLIMB

4 FUEL FLOW

2000

1000

CA

0
2000 ,

0 -1 a - , -

0 200 400 600 0 1000 2000 3000
RATE OF CLIMB - F.P.M. SHAFT HORSEPOWER

0 10 20 30 1200 1400 1600 1800
TIME TO CLIMB - MIN. FUEL FLOW - LB./HR.

10e



F•Mu w1O 71
mt.ym wwnuamwetv ('1ueiwmm iVI

OH-47?0 U0*0*A A/O 66-909 0

O •0 EO0 600 0 1020 0 • 50600

OR= USEDH -M USE. 6ATIt 5000LSRVEE

1000

80~

29400~~CA 298U0 30070M 4 0 07 09 000

018 EGUM WYUOH -UB, 3ISPEDK

0 20 400 600 0 1020 0 4o5o200

FUE. UWD - LBa. NAUTICAL AIR MILES TRAVELED

107



MI-47 V.S.A. B/N 66-I•A00pINGLE FlIn4Of

BTAJMDA1R DA!

MILITAR! RATED POWER c.0. LocA, ION - lID.
TAI70S T1T-?S IR ROTOR SPIU 230 R.*P.M.

SINOLE NINE SERVICE CEILTNO AT 27195 LB.
0i000 • PREDICTED FROM LEVEL FLIGHT DATA

RATE OF CLIMB SHAFT HORSEPOWE3R

•i 100

PATS 0? CIMB - FP M* TOA HOLIMBWE

0 2 k 6 8 1012 14 1200 14.00 )AM0 IM
TI.M TO CL.I. - MTN. FUL FLOWi Li./I



73i
CLIDfl ZP0E(AMM ("(CLUDED)

CH-.7B U.S.A. S/N 66-19100

VTRUIE

--GROSS WEIxHT \8 000,

FUMZ USED 604

0

26800 2•-O0 27600 28000 50 60 70 8:0 90 100

GOSSe WvEIGHT - LB. AIRSPEED - KTS.

0 100 200 300 & 00S 600 0 5 10 15 20 25

FUEL USED - LB. NAUTICAL AIR MILES TRAVELID

1119



FIGURE NO. 74
CLIMB PERFORMANCE

CH-47B U.S.A. $/I 66-19100
DUAL EtGIIU,
STANDARD DAY

NORMAL RATED POWER C,). LOCATION MID.

TAKEOFF bitLQS5 WiIC*HI 3350C LB.R=rVR SPEED *230 R.P.m.'

RATE OF CLIMB SHAFT HORISEPOWERR

TIME TO CLIMB

A

12000
FUEL FLOW

A

10000

8000

0

6000

0

200 A 00 400 60

0 1000 2000 3000 0 2000 •ooo 60

RATE OF CLIMB - F.P.M. SHAFT HORSEPOWER

0 2 4 6 8 10 12 1600 2000 2400 2800

TIME TO CLIMB - MIN. FUEL FLOW -LBAR.



CLIMB PERFORJ4ANCE (CONOLUDED)
CH-47B U.S.A. S/N 66-19100

V~L VTRUE

ihQ
GROSS WEIGHT FUEL USED 12000

o 800O
04

II
4600

A 2000

326oo 33000 33400 33800 4o 5o 60 70 80 90

GROSS WEIGHT - LB. AIRSPEED - KTS.

0 100 200 300 100 5oo 6oo 0 4 8 12 16 20
FUEL USED - LN. NAUTICAL AIR MILES TRAVELED

111



CLIMB PERFORMANCE
CH-47B US.A. S/N 66-19100

DUAL ENGINE
STANDARD DAY

NORMAL RATED POWER C.G. LOCATION K MID
L A•AK1W•f -•T WE!nJ. T Ra34OR SPE-D - 225 R.P.M,

1•O0 \---RATE OF CLIMB SHAFT HORSEPO•d•

12000

TIME TO CI.,T1B

10000

SFUEL FLOW

8000

S6000

4000hocooi

0
0

2000

0
0 1000 2000 3000 0 2000 hooo 6000

RATE OF CLIMB - F.P.M. SHAFT HORSEPOWER

0 2 4 6 8 10 12 2000 20oo 2800 3200
TIME TO CLIMB - MIN. FUEL FLOW - LB./HR.
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FIGURE NO. 77

CH-47B U.S.A. S/N 66-19100

16000

GROSS WEIGHT----,.. FUEL USED ii.. . .

/

12000

A 4.00

/ I 0

32600 33000 334~00 50 60 70 80 90 100

OROSS WF!0HT - LB. AIRtSPEED - KTS.
0 100 200 300 400 500 0 2 4 6 8 10 12J14

FUEL UJSED - LB. NAUTICAL AIR MILES TRAVELED
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FOUR• No. 7$ I

CH-47B U.S.A. SA 6-1910
DUAL IZOIHI

10000 STANDARD DAY
NORMAL RATED POWER C.0. LOCATIONR MID.
TAKEOFF GROSS WEIGHT 40490 LB. ROTOR SPD • 230 R.P.M.

RATE OF CLIMB SHAFT YORSE#OW!,3;7-pooo

FUEL FLOWN

TIME TO CLIMB

7000

5000HG

[4000

IO
3000

1000

0
0 0

0 1000 2000 3000 0 2000 L4000 6000

RATE OF CLIMB - F.P.M. ,, f,,AFT HORSEPOWER

0 [4 8 12 1600 2000 2400 2800

TIME TO CLIMB - MIN. FUEL FLUV - L3./H R.
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FIOUftI NO. 79]
CLIMB PURIORANfQI (OONCLSDW)

CH-417 U.S.A. S/N 66-19100
10000

'I--* / 9000 '

FUEL. USED

GROSS WHIG 800

7000

N.A.N.T.

4000

400

00U

2000

0o00

1000

39600 0ooo0 40400 40800 5o 60 70 87 90 loo

_ ROSS WNIIHT - LB. AIRSPEED - KTS.

0 100 200 300 400 500 6oo 0 4 8 12 16 2o

FUEL USED - LB. NAUTICAL AIR MILF.9 'rvuvmA.EED
" ~115



FIGURE NO. 80

CH-47B U.S.A. 8/N 66-19100
DUAL ENGINZ
STANDARD DAY

MORK"A I#ATiD POWNA C.. u * WATION MOLL
nUoI OGoM WLL1dT - 27275 LB. A01'0 SPI - 225 A.?Ji.

192o0:IM TO CLIMB SHAPT Wio tlsrtwant--

2010

14000

0,

12000 R - .. ATE OF CLIMB

10000
FUEL FLOW

8000 0

6000

4000

2000 0

1 0

0

0 1000 2000 3000 0 2000 4000 6000

RATEI OF CLIMB - 1F.P.M. SHAFT HORSEPOWER

O 2 4 6 8 10 12 2000 2400 2800 3200

TIME TO CLIMB - MIN. FUEL FWW - LB./!4R.
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CLIY3 PERfOhkNCE (CONCLUDED)
CH-47B U.S A. S/N 66-19100

iv

CHAZ- ,ý VTRU-- Ak

14000

0

0

GROSS WEIGIfr- FUEL USEDo10

0

10000

80001

6ooO~

2'000

L200

26600 27000 27400 27800 4o 50 60 70 80 90

GROSS WEIGHT - LB. AIRSPEED - KT5.

0 100 200 300 0 2 4 6 8 10

FUEL USED - LB. NAUJTICAL AIR MILES TRAVELED
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FIGURE NO. 83
WEIGHT CORRECTION FOR CLIMBS
CH-47B USA S/N 66-19100

AVG. AVG.
DENSITY ROTOR

ALTI'ITUDE API'ED AVG.
SYM FT. R. P. M, S. H. P.

0 5000 230 4100'S$000 225 4100,:L........ $0.... .. 0...2.. . ..... 4.. . ... . .. . ... ; . . . ...... . . . .. . . . ........ i. .. . .....-

1.4

1.3 R/IC - RC.2

1.2 S.H.P. X 33000 X C - -1 .2 1 2

1.0

.9

.8 -

7

3000

200C

•. 1000

0
"A)OD 28000 30000 32(100 U4000 36000 38000 40000

GROSS WEIGHT - LB.
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FTGME NO. 87

TAKEOFF Fh-OWYACE
CM. ,I.S.A. S/N 6619100

ROTOR SPEED " 230 R.P.M.

I* DERIVED FROM FIOURES 88
THR0o1G 91.

2. DATA OBTArNED DURINO
LEVEL ACCELERATION
FROM A 10 FOOT HOVER.

2200

A C x105
2100-1.6

2000 .0.3

1900 -0.7
1800\ / 2.0

S•oo \ /3..71700 60

S1600 7

3.500

1400 65

21300

1200 6

11800

7000

600

* ~00 TRUE CL-M~OUT AIRSPEED - KNOTS

123



!f-I
7 B 'J. ~ ; 19W00

AVO. AVG, AVGi. AV' AVOi. AVG. AVG.
CiiRO~SS ~ - 3 - U OAT 7fxtroK ,.p 4ac?/c?
WF IGHTr ALT ITUD)P SPEý'D

38000 9560 -07 j -330 '.

NOTr~s.
1. DATA (A3TATTIFT) DUD UNG LEVEL

ACCELERATION' FREOM A 10 FOOT
HOVFR.

2. DUAL ENGINE.

S2200

S2000

o 1800

j 11400 - _ _ __ _ _ __ _ _

10 20 .30 40O 50 60 70 so

TRUE CLIMRI)IJT ATRSPF-Mf - KNOTS

124



rl

AVG. AVG, AVG. AVG. A'~n. AVG. AVG*
GROSS PRE.,URZ OAT ROTOR 0.O. 4Cp Acp/cT
SEIOG"T ALTITtfl SPED L

LB. FT. R.P.m. IN. 210y Z2.r
L 3500 956o 13.6 230 331.2 .007 1.0

NOTESt
l. DATA OBTAINED DURING LEVHL

ACCELERATION FROK A 10 FOOT
HOVER.

2. DUAL ENriTNE.
3-. MAXI•h•r POWE??.

Ja

1800

~1600 0

0)1400 0

= 1200

10 20 30 4~0 50 60 70 80

TRUE CLD@BOUT AER3PEID - KNOTS

125



CH-OB ". .A. S/N 66-19100

AW. AVG. A'v. AVG. AVG. AVG. AVG.
OROSS PRES::TJRE OAT ROTOR C.G. A.p Acpc?
WElCHT ALTI MrDE ',PEJD

LB. FT. 0C R. P.M. IN. z0 0
3L41O0 Y6o 5.6 23 .7 33- .

NOTES:
1. TDATA OBTA [fiiiD DUIHING LP:VEL

ACCELERATION PROIM A 10 FOOT
HOVER,

2. DUAL ENGINE.
3. MAXTIMUM PMIR.

2000

N 18oo

1600

S

' o-4-•--•

1400

800

10 20 30 40 50 60 70 80

TRUE CLIPOMUT ATRSPEED - KNOTS
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TAKEtl PEOIWAPZ
C-h7B V.S.. A. s/1 66-11oo

Avo. AVG. AVG. AVO. AVG. AVG. AVO.
(RONI PRU.. OAT ft COO. ,' A,/c,
WRIGfT ALTITUDI SPEDIsb ." , ..I 'W•

32090 9560 8.2 230 330.2 9.0 41i

NOTES:
1. DATA OBTAINED DIURINO LEVEL

ACCELERATION FROM A 10 FOOT
HOVER.

2. DUAL ENGINE.
3. MAXIMIJM POWER.

1800

SI6o /

0
1200

fl01

6oo

14001
10 20 30 4O 50 60 70 80

TRUEL OLI4BOUT AIRSPEED - KNOTS
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ROTOR ,ifJ ) *0 R. .rM.

I, DTllUvrlD FROM FIG'RFS 94

THI.ROUGH 97.
2. DATA ORTAINED T)RPI!G

LEVEL ACCELERATION
FROM A 10 FOOT HOVFR.

19 00 L C x 105

1800

-1.8

&i1700 

3.8-10 0*2

1600

6.55
1400 /
1300 70

S1200

1100 65

L41000 6

goo

TRUE CLIt4}OUT AIRSPEED - KNOTS
Boo

700129



TAKEOFF PERFORMANCECH-47B U.S.A. s/N 66.IgOo

AVG& AVO. AVG. AVG. AVG. AVG. AVG.
GOROS PRESSURE OAT ROTOR C. 01 lCa ACP/CT
WEIGHT ALTITUDE SPEED

38000 9510 -0.7 230 330.3 -2.8x1O" -25x.0"'

1800

1700 0

1 .6o00
0 0

S 15 00Oc

1300

• 1200

SNOTES:
1. DATA OBTAINED DURING LEVEL

S900 ACOELERATION FROM A 10 FOOT
HOVER.

2. DUAL ENGINE,~800 
3. MAXIMUM POWER.

~700

6oo

500

40o

3001
10 20 30 4o 50 60 70 80

TRUE CLIMBOUT AIRSPEED - KNOTS
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TAKEOFF PUFYOMAXCE
CH-47B U.S.A. S/N 66-19100

AM. AVG. AVG. AVG. AVG* AVG. AVG.
GROSS PRESSURE OAT ROTOR CG. A CP/CT
WRIGHT ALTITUDE SPEED

353W 9510 13.6 230 331.2 0.2 2.85

NOTES r

1800 1. DATA OBTAINED DURINO LEVEL
ACCELERATION FROM A 10 FOOT

1700 HOVER.
2. DUAL ENGINE.

1600 3. MAXDRM~. POWER,

, 1500

1300

S120 0

1.100

1000
gooo

~800

700

10 20 30 4o, 50 60 7O 80

TRUE CLIMBOUT AIRSPEED - KNOTS

131



?1�Q1 O. 94
TH WZo R, P~a• uZ'AH

A~As
AM.A. A'P3. 00, A+0. AMOus, ft .'m ,.s i. m 3s.• 34.. •.•

O~~ 
t~Z81R 1A O~ 0O

*UPq 5. 130 3f3 e 38 58

NOTes
1800 Is DATA OBTAIN DURING LEVEL

ACCZLZRATION FROM A 10 FOOT
1700 HOxro

2. DUAL ENGINE.
S160 3. MAXIMUM POI.

1 1500

C 1300

S11000

1000

L3c4 900

800 0

600

: 500

40o

300
10 20 30 4o0 50 60 70 80

TRUE CLIM•UoT AIRSPEED KNOTS
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TAKEEFA PERFORMANCE
CH-47B U.S.A. S/N 66-19100

AVM. AVG. AVo. AVo. AVG. AVG. AVG.
GROWS PRESSURE OAT ROTOR C.G. A• acpkT
WIGHT ALTITUDE SPEED

_D W.* T? ar%5

32090 9510 8.2 230 330o.2 8.9 , 40

NOTESt
1800 1. DATA OBTAINED DURING LEVEL

ACCOYLERATION FROM A 10 FOOT
1700 11OVER.

2. DUAL ENGINE.
16oo 3. MAXIMUM P0tIER.

, 1500

S1300

120/

o110 /

SI000
00

~600

is

300: . ....
10 20 30 400 50 60 70 80

TRUE CLTMBOUT AIRSPFY'-D KhOTS

133



FIGURE NO. 98
LONGITUDINAL STICK POSITION VS. FORCE

•H-47B U.S.A. S/N 66-19100

NOTE: 1. Pull longitudinal control travel u 13.0 IN.
2. Test conducted on ground with APU supplying

pressure.
3. Shaded symbol indicates trim position.
4. Maximum and minimum gradients as

per MIL-H-8501-A.
5. Crosshatch lines indicate

limits.

14

12

10

8

4 >

2

10

12

FWD LONGITUDINAL STICK POSITION

(INCHES FROM NE3UTRAL)
"1134



FIGURE NO. 99
LATERAL STICK POSITION VS. FORCECH-47B U.S.A. S/N 66-19100

NOTE: 1. Pull lateral control travel - 8,45 IN.
2. Test conducted on ground with

APU supplying pressure.
3. Shaded symbol indicates

trim position.
4. Maxim=a and minimum gradients

at per M4IL-H-ASO1-A.
5. Crosshatch lines indicate

limits.

6

4

6

S 4 3 2 'U 1 2 3 4 S
LT RT

LATERAL STICK POSITION
(INCHES FROM NEUTRAL)
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H:CIJH1 NO. 100

DuIkd(CriUNAL PEIEA" POSITION VS. FORCE

Al1-47B U.S.A. S/N 66-19100

NOTES:

50 1. FULL PEDAL TRAVEL=8.2 INCHES.
2. TiST CONDUCTED ON GROUND WITH

3. SHADED SYMBOL INDICATES TRIM

40 ..I...- ... .....
4. MAXIMUM AND MINIMUM (;RADIEINTS

35 AS PER MIL-1-8501-A.

30

25

20

1051

0 ::2---BREAK OUT FORCE

10

20

2S

30

35

40

45

•, 50
6 5 4 3 2 I 0 1 2 3 4 5 6

LT RT
PEDAL POSIITION INCIHES FROM NLUlTRAL
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FIGURE NQ. 101
COLLECTIVE STICK POSIYJON VS. FORCE

CH-47B U.S.A. S/N 66-19100

NOTES: 1. Full collective pitch level travel a 11.2 in.
2. 'rest conducted on ground with APU supplying

pressuro.
3. Test conducted with magnetic brake released.
4. 6haded symboi indicates trim position.-

14

12

8

6

42

S 2

12

14

0 3 4 • 6 7 8 9' 10 11 12

COLLECTIVE STICK POSITION
(INCHES FROM FULL DOWN)137



F1GURE NO* 102
LONGITUDDIAL CCNTROL RESPONSE

CII-47B U.S.A. S/N 66-19100
HOVER

AVERAGE GROSS WEIGHT - 27000 LB. TRIM AIRSPEED - 0.0 KCAS
AVERAGE 0.0. a 331.0 IN. (MID) AVERAGE ROTOR SPEED - 230 R.PM.
AVERAGF DENSITY ALTITUDE 2890 FT. S.A.S. ON

301[ •3O, CK....

0 o0 AVG. TIME To MAx.
ACCELERATION - O.25 SEC.

10

0

10

20

30

10
1 

AVG. TIME TO MAX.

5 RATE *0.62 SEC.

H 0

2O 
• ANGULAR DISPLACEMENT

0 •10 SEC. AFER

10 CONTROL DISPLACEMENT

0

~20 _ _ _ _ _ - __ _ _ _ _ _

AFT FWD
LONGTTUDINAL -,ONTROL DISPLACEMENT

- INC1ES FROM TRIM
138



FIGUR 504, in3
LON01'FDIDUL GoNTM, REPC~a
cx-4TB U.S.A. s/W 66-19.i1

HO .R"

AVEIAGE GROSS WEIGHT - 31510 LB. TRIM AIRSPDED a 0.0 KCAS
AVYDU3 c.O. a 310.1 ('FWD) MI. AVIRAK ROTOR SPEED - 230 R.P.@M
AVERAGE DENSITY ALTITUDE 10840 FT. S.A.S. ON

L 30

20 AVO. TIM TO MAX.
ACCELERATION 0 .57 SEC.

10

10

120~

30

10
r10 A7V3. TIME TO MAX.

RATE 1.o0 SEC.* 0
10

ANGULAR DISPLACEMENT

10 1.0 SEC. AF'TER
CONTROL DISPLACEMENT

3~10

S20
3 2 1 0 1 2 3

AFT FWD
LONGITUDINAL CONTROL DISPLACEMENT

-INC FROM TRIM
139S



FTGURZ NO. 104

LONGITUDIN•L CONTROL RSPONSE
CH4-78 t'.S.A. %/N 66-1i100

W0V~R
AVERAGE GROSS WEIGHT - 37O•O0 LB. TRIM AIRSPEED * 0.0 KWA8
AVERAGE C.G. - 330.5 ni. (MID) AVERAGE ROTOR SPEED - 230 R.P.M.
AVERAGE DENSITY ALTITUDE . 2400 FT. S.A.S. - ON

L
S20

20 0AVG. TIME TO MD.I.
ACCELERAT:ON -0.25 810.

00

10A

20
S30

15

10

100

2O

Q-Q0•. ANOULAR DX SPLATO M
1.o SEC. ArM

0 CONTROL DISPLACEMNT

d1~ 10 aP~

210 1 2 3

LONOITIDINAL CONTROL DISPLACEMENT
- INCHES FROM TRIM
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FIGUR3 NO* 105

LONGITUlDINAL CONTROL RESPONSE
CH-47B U.S.A. S/N 66-19100

HOVER
AVERAGOX 0fM WEIOHT a 3725O LB. TRIM AIRSPEED a 0.0 KCAS
AVERAGE .0 a 3-,,.2 (FWD) IN. AVERAMGE ROTOR SPEED = 230 R.P.N.
AVIJUK DMINIT, ALTITUDE - 2900 FT. S.A.s. - ON

20 AVG. TIME TO MAX.
ACCELERATION -0.24 SEC.

i0.

10

10

20

11i 0

20

3 210 1 0 2EC 3F
LONGITDINALCONTROL DISPLACEMENT

-0NIIS RMTI



FIGUMJ NO, 106
L0NGITUDfl(AT, CONTROL RES"GSt
ch-h7B U.S.A. S/ 66. -9100

HOVER
AVERAGE GROSS WEIGHT - 37520 LB. TRIM AIRSPEED a 0.0 KCWS
AVERAGE C.o. - 336.1 (AIT) IN. AVERAGE ROTOR SPED - 230 R.P.M.
AVERAGE DENSMI7 ALTITUDE a 2850 FT. S.AS. - O1

20 0\AVG. TIM~E TO MAX.
SACCELERATION 0.2k SEC.

20

, 20

~30

10
AVG. TIME TO MAX.

~.RATE -. 69 SEC.

15 100

10
S20 ANOU."A DISPLACEMENT

3 21 0 1 AT3
AFT Fwn

LONGITUDINAL CONTROL DI$PLACEMENT
- INCHES FROM TR]IM
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a ma.u'm s No. 1fl7 j
T AMWl AT •MMOtO Mml'~

03I-47 U.S.A. 3/5 6-92fl0

AIAOZ MW WRION• a 27000 IS-. *m tmwmg 0.0 NUCA
AY" 3 a.,0. , 3)1.O IN. (MM) LIDtAC W.PM • 5PU " 230 LP,.LAYtAOR DUISI! AfTUDZ a 2•890 Fr?. 8°A.S. - Oil

Ann ms n mw 28 . .10.440 i

60

So14
40

L4 0 20

20 A=V TMTO XAl.

ACCEERATION a 0.33 SEC.

140

S6o

20

0 ~AVERAGE TDME TO MAX.
RATO 0.64 SEC.

20

20

10 CONTROL DlISPLACEMENT
20

3 2 1 0 1 2 3
LET RTGHT

LATERAL CONTROL DISPLACEMENT
- INCHES FROM TRIM4

143



FIGR NO. 108o
LATERAL CONTROL RL4WON5N

CH-4T7 U.S.A. S/N 66-19100
HOVER

AVRAGB GROW WEIGHT o 37000 lB. TRIM AIRSPEID 0• 00 XOAS
AVERAOG C.G. - 330.5 D. (MIT) AVERAS ROTOR SPED - 230 LIP,,M.
AVERAGE DENSITY ALTITUDE - 2400 FT. .A8.S- ON

20

10

10

20 AVERAGE TIME TO HALX
ACCELERATION * 0.36 BIG.

S30

40

S20

10

0 AVERAGE TIME TO WA.
A0CEL RATI S 0..6 SeC.

10o

~20

S20

20

ANGULAR DISPLACEMET
10i 0.5 SEC. AFTER CONTROL

DISPLACEMENT

20-
3 2 1 0 1 2 3

LEFT RIGHT
LATERAL CONTROL DISPLACEMENT

INCHES FROM TRIM
144



DMOETIONAL CONiTROL, flESPONSE
CH-. 47B U.S.A. S/h 66-19100

AVPAq 01OR WEIXOH w 27000 La. TR!1¶ AIRSPEZD - 0.0 KCAS&vuýa Ca). 0 331*0 IN. (KMD) kVE,,,A~l ROTOR SPURD - 230 LP,.L
AV==f DENIKTY ALTITUD)E -2890 FT. n.A.S. -OT

10 0 -AVERAGE TDS TO MAXI"U

~ ACCELERATION *0.26 sEC.

20

205

10

0

VI]RAGE TIME TO MJAX,
ox RATE -4.56 SEC.

10

20

AMMUAR ]DISPLACEMiNT
3.0 1.0 SIBC. AFM~

~2 0 _ _____CONTROL PISPLAM ENENT

)2 1 0 1 2 3
LEPTRIH

DIRECTIONAL C(1 )NTROT DI,9PlACF.SXT
-INCHEIS FROM TRTM

'45



CH*47BT V1. B.A. 3/9 &WAM1O
mom

AVZVhD GYMo WEIGHT 10- 370100 W. TUK AXW$PD *s 0. CAS
A'IkRAO C. 0, 3)05 IN. (ft) AVUAD WI0?0R5M 230 l.1*L.
AvW=A0 xsm ALTiTin3 to 200FT. LA.S. - OW

L1

0

ACOELINUTION * 032 SXCý

rn 1.

30

00

I0 0 o J ~VERM3E TIME MAul

40

20

10 24 1m Arm2

3XCIMIC FRMc TRfIM



FIGUE 10. 1o I1

CH-47B U.s.,,. s/m 664-1oo
LEVIL FI 0GI

AVG* AVO. AMG, AVG. AM. TRIM
ORt DENSITY ROTOR 0.0, CALIBRATED
W]RGHT ALTITUDE SPEED AIRSPEED

SYM. LB. FT. R.P.M. IN* KTS,
0 35880 10280 230 33.3.5 (PMD• 68.5

A 3 10280 230 91.0

26350 10280 230 ........ 65O..
NOTE8S I. SHADED SMIOL- DNCr•rE 35880 LB. 336.0 (AFT) 0.0.

2. FLAPUGED SY•,oS ••,NOTE 26350 LB. 331.3 (MID) c.o.
AVG * TIME TO Ws.X.

20 ACCELERATION -O.1! SEC.

10

~10

210

320

10

5 111

SO ~ ~AVG* 'lTX-1: TO MAX.

RATE 1.I17 5"xc.

0 ANGULAR DISPLACNT• 1.0 SEC. A.FTER

10 CONTROL ) ISP'LACfENT

3 2 1 0 2 3
AFT

LONG ITiDThNAL CONTROL DISPLACEMENT
- T(AifS FROM TRIM



AVOAVG* AM .9 AV.'

3IOW~ ALTUDif $POD ~ N
omK LBO PTO ash'&.

230 l

3720- 230 3 0

37220 4W6 230 330 0 Arn? 23.0
NOTER SUMDE 5!I4D DRl4OTKS 313.6 IN. NPD. 0.0,

~30

20 AVG, TDEN TO~A
ACOELERATION Oes Sol b0

10

0Iji~ 10
20I

30-

TD

0

10II! 20

*MULA P'.P;A ~I



FIGlJ NO. 1i I
LONGITUDINAL CONT•OL RESPONSE
CH.47.B U.S.A. 3/N 66-19100

LEVEL Fl.TPHT

AVG. AVG. -P~f. AVG. AVG. TRIM4
GROG$ DENSITY fHA R C.G. CALIBRATED
WhIGHT ALTITUDE B1tED AIRSPEED

am. LB. FT. li. m. XTS.
S 7560 513o 230 330.9 M I"D 79.m 0'•'' •• i.• •. •.9 MnU' 101.L.

iw ...... JL30 230 330.9 (MID) 1Moo

S37560 5130 230 330.9 (MID) 138.0NOT's SHADED SYMBOL DENOTES 27277( i1. 61OSS WEIGHT.

0 OAVG. TIE TO KAX.
20 AC'EUERATION 0*4018 SEC.

10

~i~ 0

30"

~10 AVG. TIME TO MAX.

5 RIATE 1-113 SEC.

I,o

i10*

ANGULAR DISPLA CENT
1.0 SEC. AFTER
CONTROL DISPLACEMENT

H0

10

go3
9 1. 0 1 2 3

LONOITUDINAL cON TROL DISPLACEMENT
- INCE•ES FROM TRIM

149



FIGURE NC. 1414

011.47B U.S.A. s/2 6i.inw
LIML FLIMN

AVO. AV00 AMG. A70. AVO. TRIM
GROS DWIIT! ROTOR 0.0. CALIBRATED
WEIGHT ALTITUDE SPED AIRSPEED

sD( LB. FT. R*P.X* IN. ETS.
o 37370 4850 230 336a. Anl 80.0

m 730 L5 210 ul.1. IWný Re1
A 37370 4850 230 j34.1. (AFT1.0
0 37370A1iO TM TO MAX

~ 3770 8020 3M60WD

20

CCELERATION - 0.68 SEC.

1.0

60

20

~ o AVERAGE TINE TO MAX.
RATE 0*077 SEC.

201

9220

1.0

0 ANGULAR DISPLACEMNT

10 0.5 SEC. AFTER
CONTROL DISPLACEMNT

LE0 T RIOHT

LATERAL CONTROL DISPLACEMENT- IN? FROM TRIM



FIOlUE NO. 115 I
LATERAL CONTROL REAPOH3N

LEVEL FLIGMT
AVG, AVG. AVG. AVG. AVG. TRIM

OROSS DENSITX ROTOR C.G. CALIBRATED
WEIGHT ALTITUDE SPEED AIRSPEED

SYM. LB. FT. R.oPM. IN. KTS.
0 37590 5220 230 331.0 (MID) 79.0
a] 27350 5220 230 330,8 8 I-D 79.0

S101.0
2 27350 5220 230 330,8 MID 113.0lh 27350 5220 230 330,8 MID 131.0o

60

20

0

20, AVERAGE TIME TO MAXIMU
ACCELERATION - 0.59 SEC,

4o

20

AVERAGE TIME TO MAX.
RATE - 0.70 SEC.

10

AXNGULAR DISPLACFMENT

10 0.5 SEC. AFTER

CONTROL DISPLACEMENT

3 2 1 2 3
LEFT RIGHT

LATERAL CONTROL DISPLACEMENT
INCHES FROM TRIM
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DWRCTIOUAL CONTIOL RMZP0145FM0UR E. 1)6

CH-4iB US.A. s/9 66-19100

AVO. AVa. AVG. AVG, Al. TRIM
GROW DWBSIT! ROTOR 0.0. CA41BRATE
WRIGHT ALTITU1D SF= ARSPU

SYM. Los FT$. R. P M. IN. IT,

37 YW0 406 30.~ IWD r l

S10 AVPAE TIN1 TO MAIIMU

S• 5{ JACCUMAETION -o. 86 umC

20

20

15
i . AVS.AGI T•SI TO MAIU

10

10

• 20'

10o

20
V ~ANGULAR DIBPAaKW'

10 100 SoC. PTER:
CONTROL DISPLA0EMEN'

20-

LEF RIGHT,
DIRECTIONAL CONTROL DISPLACMENT

- IN)0HS FROM TRIM



FIGURE NO. 117
CONTROL POSITION IN S1IDIMARD FLIGHT

CH-47B USA S/N 66-i9100

AVG AVG AVG
PROSS DENSITY AVG ROTOR
WBIGHT ALTITUDE C. G. SPEED

SYM LB FT' IN. RPM
o g5600 2200 331 V (MID) 230
a 36020 2200 36U.5 (1410.) 1.5U

0

1 FULL DIRECTIONAL. PEDAL 'il-AVI,. 8.2 IN.

04

2

2 FULL LATERAL STICK TRAVIA, 6.45 IN

TRE ISt" D KNT

1 U) 1 0
00

10 FULL LONGITUDINAL $TICK 'IHAVEIl 1.3.0 IN.

9

7

30 20 10 010 20 30

LEFT RIGHl-T
.TRUE AIRSPEiFl) KNOTS
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FI(IJRE NO. 11$
CONTROL POSITION IN SIDEWARD FLIGHT

CI{-47B USA S/N 66-19100

AVG AVGS AVG
CROSS DENSITY AVG ROTOR
WEiGHT ALTITUDE C.G. SPEED

SYM LB i.r IN. RPM
) 25-ooo 226o 331.7 CMII)) 230

0 3o02U 22H 340,5 LMIL)• 230

..- 10'

.2>. F;LI,L DIUECTIONAL PEDAL TRAVEL , 8.2 IN.

00

00

00

" ()

10 i-FULL LONGITUDINAL STICK TRAVEL =13.0 IN.

715

30.... 200... 1.. . 0 10 20....3.
rj i,/ uI .-

IRE..,,EL -KNT

•,, 0 FLL ONGTUDNALSTIK TAV•L =13154N



FIGURE NO. 119
CONTROL P~OSITION IN SIDEWARU) FLIGH-T

CH-47B USA S/N 66-19100

AVG AVG AVO

GROSS VENS IJY AVG ROTOR

WEIGHT ALTrITUDE C.G. SPEED

SYM LB FT IN. RPN

0 36020 2200 331.4 (M4ID) 230

a $6330 2200 3p6.7 (AFT) 230
3 JG40* 2210 0 114.0 Cr-WD)- 250.-

FULL DIRECTIONAL PEDAL TRAVEL 8.2 IN.

rZL

FULLATERAL STICK TRAVEL =8.45 IN.

~10 FULL LONGITUDINAL STICK TRAVEL =13.0 IN.

7

6

s0 20) 10) 0 10 20 30

LE:FT RI GHT

[RUF AIRSPEED -KNOTS
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FIGURE NO. 120
CONTROL POSITION IN SIDEWARD FLIGlT

CH-47B USA S/N 66-19100

AVG AVG AVG
GROSS DENSITY AVG ROTOR
WEIGHT ALTITUDE C,G, SPEED

SYM LB FT IN. RPM

0 35640 220u 314.0(FWD) 230
0 30520 9500 309.9(FWD) 230

10

,'. I- . u0 ____

-101

FULL DIRECTIONAL PEDAl. TRAVEL = 8.2 IN.

(7) 0

-J

2

.- 2 FULL LATERAL STICK TRAVIEL 8.45 IN.

0

-,. ~ 5.- I.

(P 10 FULL LONGITUDINAL STICK TRAVEL = 13.0 IN

F• 9

8 .

7

C. 6

30 20 10 (1 10 20 30
LE FT' RI GHT

"TRUE AIRSPI3EI) - KNOTS
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FIGURE NO. 1211
CONTROL POSITION IN REARWARD FLIGHT

CH-47B USA S/N 66-L9100

AVG AVG AVG AVG
GROSs DENSITY ROTOR
WEI i'r ALTITUDE- C.r,. SPEED

sni LB. FT. IN. RPM

Q j5640 2200 314.0 (FWD) 230

.m 30520 9500 39,99 (FWDý .30 .2.3.

S10 - ---

0

S10,

FULL DIRECTIONAL PEIDAL TRAV1l, , 8.2 IN.

0

~'2 2

2 FULL LATERAL STICK TRAVEL 8.4LIN.

0

10 ULL LO NITUDAL STICK T1AVEL 13.0. IN.

7

6

30 20 .10 0 10 20 30
REARWARD FO0R,'.,

TRUE AIRSPEED - KNOTS
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FjGURVBNO 1; I
CONTROL POSITION ZN REARNAP FL,4CiT

* CH-47B USA $/N 66-19l00

AVG i AVG AVG: AV'

Gkoss• DENSITY ROTOR
wEIGHT ALTITUDE C.G.I : SPE0D

sYM LB. FT. ZN,i
, 26600 2200 331.7 (WfD) 2301

0 36020 2200 330o5 ,(mil),-:

z I " *

, FULL DIRECTIONAL POPAL TRAVEL - 2. IN.

060

PUL LWRALSTICK TRAV~iL 8.45 IN

~ImmiI I

2 io 0 ol Zo *T

R.EAR~~IA.~V I OARDI
I 1RUE AIRSP'ED-'KN0iS.

I I -

I , I - -



FIE-LTRE NO. 123

CONTROL POSITION IN RPVk"RD FLIGHT
CH-47B U•r S/N 66-19100

AVG AVG AVG
GROSS DENSITY AVG ROTOR
WEIGHT ALTITUDE CG, SPEED

SYM LB FTl IN, RP.M.

36020 2200 331.4 (MID) 230

A 35640 2200 314.0 (FWD) 230

FULL 'DIRECTIONAL PEDAL TRAVEL - 8.2 IN.

00

2

2 FULL LATERAL STICK 'rAVEL * 8.45 IN.

SI 10

S10 FULL LONGITUDINAL STICK TRAVEL,= 13.0 IN.

9

8

7

R 6

5
30 20 10 0 10 20 30

REARWARD FORWARD
TRUE AIRSPLED.- KNOTS
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FIMIRE NO. 124

TRIM CURVES IN LEVEL FLIGHT

CH-47B USA S/N 66-19100

SYM AVG. AVG. AVG. AVG.
GROSS DENSITY C.G. ROTOR

WEICi1T ALTITUDE IN. SPEED
LB. FT. R.P.M.

0 26660 6460 330,6(MID) 230

Q 28750 4650. 311.2(1) 230

1. DCP SPEED TRIM, FWD AND AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE
S i ~o 2. S.A.S. ONt o

0 ~r

10,

~20

EFULL DIRECTIONAL PEDAL TRAVEL -8.2 IN.

II

o ov:

0

2 ULL LANGTERIAL STICK TRAVE L, 8.5N

8 I

o od 7

40 z 3 6 I

20 40 6b .80 ipo 140

CALIBRATED) AIRSPEEDp 'bINOTS!



FIGURE NO. 125
TRIM CURVES IN LEVEL FLIGHT

(CH-47B USA S/N 66-19100

SYM AVG. AVG. AVG. AVG.
GROSS DENSITY C.G. ROTOR
WEIGHTI ALTITUDE IN. SPEED

LH. FT. R.P.M.

28060 4750 34,7.0 (AFr) 225
.288 . 3910 3.3,o IMnU .2D5

1. DCP SPLLUr 'I1M, FWD ANI) AFT CY(:CLIC SPEED
LRIM ON AU'IL SCIPIA. LE

1610 2. S.A.S. ON

6 
I-

3 FULL )IRECTIONAL S 1i1At. TRAVEL 8.2 IN.

uz

FULL LONGITUDINAL STICK TRAVEL u 13.0 IN.

20 40 60 S0 100 120 140 1(•0

CAL I BRATEI1 AIRSPEED . KNOTS
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Fiý iURE NO. ••

TRIM CURVES IN LEVEL FL4GHT
C11-47B U.S.A. S/N bb-19100

AVG. AVG. AVG.
CROSS DENSITY AVG. ROTOR
WIZ EGifl" ALTITlUDE C.q. SPEED

I) ,:' R.P.M.
0 •. 266b60 4•4O 330.6(MID) 230
M .1s20 330.q(MID) pao

-2S91o 1381) 331.5(MID) 230

NOTES:
1. [D.C.P. SPLID) TRIM, FWD 4 AFT CYCLIC SPLEUD TRIM ON

AII'TOMA'I IC SCI .iEiLE,
10

co m

•aol
FuLLUINC'ruN~, PEAL fl~VHL 8.2 IN-

FULL LATDIRAL STICK TrAVEL 8,45 IN.

W--14 ý4

9 FULL LONGITUDINAL STICK TRAVEL , 13,0 IN.
2

ZR ,,,1 1 
E3 A M M

-4U- ~0

40 O0 80 100 120 140 16

CALIBRATEIjD AIRSPEED KNOTS
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AV V(, AVG.
ok[s F N6 ITY AVG. ROTOR

WIG. I ('lIT Aj,'rITUD.E C . . SPLLD
sym. 110. I'T. IN. R. P.M.

0 3178U IUUlO 330. S(MID) 230

D. C. P. SPEHB) TRI M, FWD) 4 AFT CYCLIC SPIATI TR IM

* 10

Z ~20

FULL 0RLC'iIONAL PIWAL TRAVEL 8.2IN. .

ZL4

9 FULL LONGITUDWINA STICK TRAVEL 13.0 IN.

8

7

.....6.

9 0 w

20 40 60 80 100) 120 140 160

CAL) URA'rlA AIRSPITEL - KNOTS
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FIGURE NO. 128 I
TRIM CURVES IN LEVEL FLI:Tl

Ult-47B USA S/N 66-19100

SYM AVG. AVG. AVG. AVG,
CROSS [)I:NS ITY C. G. ROTOR
WE IUi'IT AI.If IUL)L I N. SP11D

LB. FT, R.P.M.

0 38540 5620 30. 1 (M•)) 230
.0 38960 2010 331, 2 (MID) 230
* SO 7 0 680 ;30.0(mID) 230-

1. DCP SPEED TRIf.K, FW) AND AFT CYCLIC SPEED
TRIM ON AUT ,MAl'I. SCIII.I)tIE.

2. S.A.S. ON.

S 10

S -., 1 FULL. J.RJjC'IIONAL PEiAL T'RAVEL 8.2 IN.

SC.,: .. - - = - +

- 2 FULL LATLRAL STICK T.AVtiL 8.45 IN.

S.... -. . .. ¢

at) @'

9 FULL LONGITUDINAL STICK TRAVEL = 13.0 IN.

:• 8

.4 LL '

6

Lm4

-- 4 ... ...

20 40 60 80 100 120 140 160

CA. IIHRATUL) AlIRSP I3lD 'v KNOTS
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TRI.i ,.LJRVES IN LEVEL FLI(;HT

CI1-47B UiSA S/N h,6-19100

SYM AVG. AVG. AVG. AVG.

GkOSS IDNS ITY C.G. ROTOR
WtIIGiIT MYtIITUDE IN. 5 H.LtD

0 20660 6460 3z30.u (MID) 230
Q. 38540i 5.620 ... 33. ,1( mr.nl

1. IDP SP'EED TRIM, I.WD AND ARI CYCLIC'SPEEt')
TRIM ON ALPrOMAirI(:, ,l,,.E

.10 2. S.A.S. ON,

S 10

•" z 20

~- iFULL IJIRdiCTIONAL PEIDAL TRAVVIr, 8&.2 IN,

" :2 FULL, LATE01A, STICK TRAVEL 3.45 IN.

I I '- 10~'- '•- ' -

F 9 FULL LONGITUDINAL STICK TRAVAL 13.0 IN.

. 7

6

5

20 40 60 SP 100 120 140 160

CAIl IIZATE!) Al RSPJ;I: , KNOTS

6 o,__.o -O - .... o - o-+- -o..1o.,



Plt6tJR4 NO. M3

'Rki.I Ct]RVLS IN ILVMi, FLIGIHT
Cit-478 UMS.A. S/N 06-19100

AVCj AV;.

GROSS [IiNS [[Y AVG. ROTOR
wl-, •',I A . F I" 'l'l 0 0 flh

SYM. La. F'T. IN. R.P XM
•'-31420 1h30 330.u(MlD) 230

2 M...) 1380 33.1 5(MIL)) 2(30

2010 331.2(MID) 2 30
D 6i9770 L81) 330.9(MID) 230

NO'II;S:

I, 0•.('.P. SPLED TRIM, IWO tj AFT CYCLIC SPEED TRIM ON

( ja.10 AUL'NATIC SCIID)ULL

S,10.

o _.

uz

FULL VLRECTI'UiAL PD I1ThAVLL .2IN.

n , 9

0 FULL U1~1RAI, STICK TRAVEL 8.45 IN.

PULL[ LONOFI'TDINA1, STICK TIRAVEL =13.-0 IN-

,7
n z

'~ 4

H FULL20 40 LONso 100 120 140 160

CAIIJA'r|TED AI RSPHL)~D" KNOTS



F

FIGURE NO. 131
TRIM CURVES IN LEVEL FLIGHT

CI-47B U.S.A. S/N 66-1910o

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WEliGHT'r ALTITUDE L.G. SPEED

SYM. LB. FT. IN. R.P.M.
C)- 30130 5820 331.1(MID) 225
W36280 5600 331.9(MID) 225

NOTES:

I. U.C.P. SLEEU TRIM, FWU e, AFT CYCLIC SPELL) TRIM ON
10 AUTOMATIC SCIflDULE,

nw ( 2. S.A.S. ON.

2 l

SPFULL DIRECTIONAL PEDAL TRAVEL 8.2 IN.

u F 3 1r • .

2ULL [ATHRAL STICK TRAVEL = 8.45 IN,

SULL LONGITUDINAL STICK TRAVEL 13.0 IN.

z CAp

Lu 20 40 60 80 100 120 140 I u

CALIBBRATED AIRSPEED--- KNOTS
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PIGURE NO. 13Z

lRIMk CURVIES IN LVi.i. I;Ll(;H'r

CH-47B USA S/N' ,-L) Ll)00

SYM AVG. AVM. Av(;. AVG.

(RSs lui.N5 LI Y "ý. G. ROTOR
WE 1 61II' Ai, I Il'I iE LN. SPEED

LB. IT. R.P.M.

0 31/80 10010 i33.9(MID) 230
Q 28580 10050 330.5(MID) 230. . . A ' 581)L IiJJ(JiJ •'• iI'•.. . .0

S 25831 111,20 ;-,t(MID) 230

1. DOI- SP:IEED I'M(M, 1 t,', ANI) AFT CYCLIC SPEED

TRIM ON AUJIMM.A['IC' ;(',IIIA)IJM.J ,

2. S.A.S. ON,

20.
10

"FJLL LOGIUCDI(iNAL, TI.AC. TIRAViiL .. 8. 2 IN.

.. )• FULl, LAI•,RAI, STICK TRAVPl," 8,45 IN.

all 7

I6

SI-

20 4 FULL LONG8TUDINAL 100CK TiAV 13.0 1N.

86

a .,

is'l •6

20 40 •0 80 100 120 140 1•0

(;AL.l I3•,A ['Li[i A IRSI'LLIO ',, KNOTS
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FiGLIRE NO. 133
TkIM LUKVL6 IN LktVLL FLIGHIf

CHi-47B U.S,A. S/N 6t-19100

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WEIGIHT ALTITUDE C.G. SPEED

SYM. Lb. FT. IN. R.P.M,
0 "36b2du 500U 331.9(MI•) 225

.- 38540 5t20 330.1(MID) 230

NOTES:

I. D.C.P. SPELL) [RIM, FWD 4 AFT CYCLIC SPEED TRIM ON
AUTOMATIC SCHIED)ULE

2. S0A.S. ON.

0

10

FULL UIRLCTIONAL, PEDAL, TRAVEL 8.2 IN.

-t~ z

S 2 FULL LATERAL STICK TRAVEL - 8.45 IN.

FULL LONGI.rUDINAL STICK TRAVEIL 13.0 IN.

7

ES El J T f

20 40 bO 80 100 120 140 160

CA1,ISRATIA) AlRSPI-IED . KNOTS
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FIGURE NO. 134
TRIM CURVES IN LEVEL FLIGHTCHl-47B USA S/N b6-19100

SYM AVG. AVG. AVG. AVG.

GROSS DENSITY C.G. ROTOR
WEIGHT ALTI'UD)E IN. SPEED

LB. FT. R.P.M.

A. I2f ~ .Q MT D 225
35200 1020 330.8(MID) 225

1. DCP SPIEL l'lIM, FWD AND AFT CYCLIC SPEED
TRIM ON AtrlOMATIC SCHEDULE.

10 2. S.A.S. ON,

~20

o 1KFULL L1IRECTIONAL, PEDAl. TRAVEL 8.2 IN.

S0 P ULL IATE.4AL STICK TRAVEL =8,45 IN.
2

-1 0
966

u~ z

FU0 40 ~ ~ ulA 60IC 80 A100 13.0 14N1.

411



TtR.iH CURIW ES IN.LLVEL FLIGH'T

C,14BUSA S/N 6.1

AVG. AVG.-

AkVG. AV('.C.. 
ROTO R

Gy :Ross DENSITY IN. G.L

w E I WT 
IN P .M .

0 8 3 9 10 
22iu 

. ...

28830D 3 .31..6(MID .). 3

I . tiCi SH1-ED 'VI1tA l\tNt)ATCCDC~U

T~MON AUJTOMM IC Ct)L

S10

.U L L nIRLCTIONAL PEDAL TRO~LL 8. .

ALAI

FU L RAVELA ITICK IN.L . 5 X

F5 ULL LONGITUDINAL STIKTA.A 1. N

OR 7

40 40 60 80 10 I 20 140

CALI ~1RXTLA pultS)U KNO Is



"; HC\ I M~i N, ITU NA1 '.UICl,!Ai [IV!-.1:.'I i) STAI tI I TY
Tii- /1711 IH "• . -'N ou, !!J10O

vi*;. AV,; AVG.
CRO(SS N;I oi. IYO'I'OR

.8I' .F I .M.

NIO I'
I. liC Pt " -'ll I; lz 1% , 1 , 1 , ;\1'1' -c [Y I, c ,' Pi 'l )

TRIM ON \1YMJ\l lAi'l ", It h-l.Jl.

""..5;.A,S, ON,

V.--err-

o -

2~W~2

-~02

H- 2. F-(iL {IATRl~lfOAL , I ( i'. A ,; i. l i ql .i .s . ;i~ .

-', 0 'I. .. )• ....... Z

F1 ULL LONGITUDINAL S)TICK TRAVOL 13.0 IN.

4 -4 X. ,

H Q)

,:. .... .... ...

I I I A Y-iL1I) KNOTS



F'TI]ItE Nd(. !37

STATIC LONGITUDINAL COlLEJ'IlVL--VlXLD STABILITY
CH-47B U.S.A. S/N 66-19100

_ vrtI, FIGHT

AVG. AVG. AVG,
GROSS DPNSITY AVG. ROTOR
WEI GHT ALTITUI.D C. c. SPEED

11. v'r. i N. R. P. M.

33000 50u0 330.9 (MI D) 225

NOTES:
1. DCP SPIEED TRIM, FWF h AFT CYCLIC SPEEtD

TRIM ON AUTOMATIC SCHLIlEDUILE.

2. S.A.S. ON

S• 
~FUJLL DI.REiC'IONAt, PEIDA] TRAV!, I ]- 8.2 1N.

01

. I~

0 1

FULL, LONITUDINAL. SICKU TitAV~If. 13.2 IN.

7

"'4

• 2FULL IATPL ,s'FIC K rFlAVEL ,845 IN O

I

S8 FULL, LONGITUDINAl, STICK TRAVEL, 13.0 IN.

u'-

6

I) 20 40 uO 80 100 120 1 410

CA ,I BWIH\I~I A1 k-l'I;hD ,'- KNOTS
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PIGURE NO. 11RI
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY

CH-47B U.S.A. S/N 66-1910Q

LIIVEL FLIGHT

AVG. AVG, AVG.
GROSS DENSITY AVG. ROTOR
WE I GHT ALTITUDE C.G. SPEED

LB FT IN R.P.M.

33000 5000 U..6(NWD) 225

NOTE S:

1. DCP SPEED TRIM, FWD 4 AFT CYCLIC SPEED
TRIM ON AU'OMATIC SCHEDULE.

2. S.A.S. ON.

0p

FULL DIRECTIONAL PEDAL TRAVEL " 8.2 IN.

1

-
-~2

2FULL LATERAL STICK TRAVEL a8.45 IN.

0

S8 FULL LONGITUDINAL STICK TRAVEL -13,0 IN.

7

6 °

4

0 20 40 60 80 100 120 140

CALIBRATED AIRSPEED KNOTS
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FIGURE NO, 139
STATIC LONGITUDINAL COLLECTIVE-FIXED STAB11K,,:

CII-47B U.S.A. S/N 66-19100

LEVEL FLIGHT

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED

LB FT IN. R.P.M.

33000 5000 337.4(AFT) 225

NOTES:
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED

TRIM ON AUtrromA'C SCHEDULE.

10 2. S.A.S. ON.

10

FULL DIRECTIONAL PEDAL TRAVEL 8.2 tN.

L•0 u. 0ec--

0

2 2

FULL LATEr ,Ai. 1gOI Ký T.RA\-:I.~0 21

..................................... ,.

01

FULL LONGITUDINAL STICK TRAVEL =13.0 IN.

6

z 4

0 20 p

'Best Available Copy



FIL;URL NO. 140

STATIC IONGI'IIDINA[, COII.lTIVE-FIX'D STABILITY
CII-47B U.S.A. S/N 66-19100

I,1VL l, I1 LC 'lT

AVG. AVC. AVG.
GROSS DENS 1 IY AVG. ROTOR
WEIGHT A.T 1ITUDIi C. G. SPEED

I r k D DU

40000 50oSO 329.6(1•D) 230

NOTES:
1. LJCP SPEED TRIM, FWE) li AFT CYCIIC SPEED

TRIM ON AUTOMATIC SCHFDULE

-, 12. S.A.S. ON,

~~ 0 -

-FULIIL DI)RECTIONAL PHDAI. TRAVWl : .2 IN.

12

FULL LATERAL STICK TRAVEl. 8,45 IN.
~2

I- C)

FULL LONCITUDINAL STICK TRAVEl ] 13.0 IN.

7.

K i 4

rj ... ..- 7

17

r--,0

"= 4

0 20 40) 60 80 100 120 140

CAI, IBRATILI) AlI RSPLEI) KNOTS



FIGURE AO. L4i
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY

CH-47B U.S.A. S/N 66-19100

CLIMB

AVG. AVG. AVG.
GROSS DENSITY AVG, ROTOR
WEIGHT ALTITUDE C.G. SPEED

SYM. LB. FT. N. .M.u

0 33000 5000 330.8 (MID) 230

NOTES:
1, DCP SPFETD TRIM, FWD & AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE

2. S.A.S. ON.

0

FULL DIRECTIONAL PEDAL TRAVEL 8.2 IN.

W4 Q

I

2

2 FULL LATERAL STICK TRAVEL - .4 IN.

01

.8 FULL LONGITUDINAL STICK TRAVVL - 13.0 IN.

-4

3-3

0 20 40 60 80 100 120 140

CALl BRATED Al RSP .LI•Ii) KNOTS

177



FIGURE NO. 142
STArIC LONGi'IUDINAL COLLECTIVE-FIXED STABILITY

CH-47B U.S.A. S/N 66-19100

CLIMB

AVG. AVG. AV,'.
GROSS DENS iTY AVG. ROTOR
WI.......... ...........l.. r' , .r

SYM. LB, FT. IN, R.P.M.

0 33900e 5000- 33%{a. ( ..y- .5

1. DCP SPEED TRIM, :WD i AFT CYCLIC SPEED
TRIM CIN AIUTOMATIC SC(iII DULE.

10" 2. S.A.S. ON.

z IC)

o hii .l. 91 IA ItC ONAI. IIEDAL TRAVEL, = 8.2 IN.

C "- '7? w

0- I

-'- O 0 2 FULL LAToRAL SlICK TRAVEL 8.45 IN.

S8 FU~II, GI,~lTUI)INAI, lE 8''IH1•TAVI-iE = 13.0 IN.

- .17

3 3

0) 20 .40 60 80 100 120 140}

L2A.1 BII\ lI hi \ I RSPI;IED KNU'L S



FIGURE NO. 14,
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY

CH-478 U.S.A. S/N 66-19100
CLIMB

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED

SYM. LB. FT. IN. R.P.M.

L ~0 33000 iQQ 3N~Mn 225

NOrES:
1. DCP SPEED TRIM, FWD 6 AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE,

2. S.A.S. ON.

~-w 0

SFULL 

DIRECTIONAL PEDAL TRAVEL 8.2 IN.

Hi

0

U)w
Z

2

0

S 2 FULL LATERAL STICK TRAVEL 8.45 IN.

2

H ,
0

8 FULL LONGITUDINAL STICK TRAVEL = 13.0 IN.

U -J

- -] 7

6

0 tn 0

e z
-• 4

3 --
0 20 40 60 80 100 120 140

CALIBRATED AIRSPEED KNOTS
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FIGURE NO. 14,14
STATIC LONGITUDINAL COLIrI "YIVE-FIXED STABILITY

CH-47B U.S.A. S/N 66-19100

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
H Gi .41 Ai.,rTIrl r- ( l.PF fl

SYM. LB. FT. IN. R.P.M.

0 300 5000 33.(AT "225.Z

NOTES:
1. DCP SPEED TRIM, FWD 5 AFT CYCLIC SPEED

TRIM ON AUTOMATIC SLIIEDUIE.

10O 2. S.A.S. ON.

FUILL DIRECTIONAL PLUDA TRAVEL 8.2 IN.

FULL LATERAL STICK TRAVEL =8.45 IN.

FULL LONGITUDINAL STICK TRAVEL 13.0 IN.

IL S

.4

K?. 4 7

00 40 tb0 80 100 120 140

CtLA I B RAI': YE A I RSt11 HJ; KNOTS

III0



FIGURE NO. 1,15
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY

CH-47B U.S.A. S/N 66-19100
CLIMB

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED

YM. JR. 1rT. TN R, PBN.M

O 33000 5000 311.6( (m) 22m

NOTES:
1. DCP SPEED TRIM, FWD 6 AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCIIEDULE.

2. S.A.S. ON.

- i. FULL DIRECTIONAL PEDAL TRAVEL 8.2 IN.

0

-2

0 E- 2FULL LATERAL STICK TRAVEL 8 . 45 IN.

S8 FULL LONGITUDINAL STICK TRAVEL =13.0 IN,

7
~ 6

5

4

3
0 20 40 60 80 100 120 140

CAI.I BRATED Al IRS'PiED KNOTS
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iI,, Tv, ,, . 146

STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY
CH-47B U.S.A. S/N 19100

CLIMB

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED

SYM. 1R Fr IN P..P.M.

0 40U00 5000 129.6(XID) 230

NOTES:
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE.

10 2. S.A.S. ON,

Z 10,• zl

FULL DIRECTIONAL PEDAL TRAVEL u 8.2 IN.

0 U

1R z

2 FULL LATERAL STICK TRAVEL 8,45 IN,

500

( z

6

,, V) r-

0z 4z

3

0 20 40 60 80 100 120 140

(CALIBRATED AIRSPEED KNOTS
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FIGURE NO. 147
STATIC LONGITUDINAl. COLLECTIVE-FIXED STABILITY

CHi-47B U.S.A. S/N 66-19100

PARTIAL POWER DESCENT
AVG. AVG. AVG.

GROSS DENSITY AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED

SYM, LB. FT. IN, R.P.M.

0 33000 5000 330.8 (MID) 230

NOTES:
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE.

10 2. S.A.S. ON.

10

I FULL DIRECTIONAl.. PEDAL TRAVEL 8.2 IN.

0
L.4 . 0

riz 71
4 1- t 2

L4 2 FULL LATERAL STICK TRAVEL •-845 IN.up

0

8 FULL LONGITUDINAL STICK TRAVEL 13.0 IN.

7
U,

0 20 40 60 80 100 120 140

CALIBRATED AIRSPEED KNOTS
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FIGURE NO. 148
STA~fC LONGITUDINAL COLLECTIVE-FIXED STABILITY

CH-47B U.S.A. S/N 66-19100
PARTIAl. POWER DESCENT

AVG. AVG. AVG.
GROSS DENS ITY AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEf5D

I.... LB... R..M.

0 33000 1000 330o9(KMD) 22S I.

NOTES:
1. DCP SPEED TRIM, FWD • AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE,
S10 

2. S.A.S. ON.

.Io

1 •FULL DIRECTIONAL PFDAL TRAVEL u8.2 IN.

1.1

A 2
m :2

FULL LATERAL STICK TRAVEL =8,45 IN.

E- 2'

8 FULL LONGITUDINAL STICK TRAVEL 013.0 IN.

1t)

F-.. 4

6- "

44

0 20 40 60 80 100 120 140

CALIBRATED AIRSPEED KNOTS
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FIGURE NO 149
STATIC LONG(ITUDINAL COLLFCTI VE-FIXED STABILITY

CH-47B U.S.A. S/N 66-19100

PARTIAL POWER DESCENT

AVG. AVG. AVG.
GROSS UENSITY AV(;. ROTOR

SYM. LB FT IN R.P.M.

• * 330)00 5000 .330.9(MID) 225.

NOTES:

I. DCP SPEED TRIM, FWD f AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.

j lo 2. S.AS. ON.

10,

SFULL DIRECTIONAL PIDAL TRAVEL = 8.2 IN.

. 6

3 '

2 U 40 0

18

S2

I- 2 FULL LAVTERAL sTICK TRAVEL =8.45 IN.

Z cc c *z

51 0

aFULL LONGITUDINAL STICKT'RAVEL u 13.0 IN.

7

6

4

20) 40 60 80 100 120 140

CALIERATED AIRSPEED KNOTS

1 a5



FIGURE NO. 150
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY

CH-47B U.S.A. S/N 66-19100
PARTIAL POWER DESCENT

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED

sym. [B FT IN P..P.M.

0 33000 5000 311,6( WD) 225

NOTES:
1. DCP SPEED 'TRIN, FWD & AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE.

10 2, S.A.S. ON.

10

SFULL DIRECTIONAL PEDAL TRAVEL * 8.2 IN.

2

~-2 FULL LATERAL sTrICK TRAVEL 8.45 IN.

8 FULL LONGITUDINAL STICK TRAVEL - 13.0 IN.

7

6S-!
3

0 20 40 60 80 100 120 140

CALIBRATED AIRSPEED KNOTS
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FIGURE NO. 151
STATIC LONGITUDINAL COLLECTIVE-FIXED STABILITY

CH-47B U.S.A. S/N 66-19100
PARTIAL POWER DESCENT

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED

SYM TR FT IN R.P.M.

0 33000 5000 33V.4(ADT). 225

NOTES :

1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.

10 2. S.A.S. ON.

10

FULL DIRECTIONAL PEDAL TRAVEL - 8.2 IN,
SIA

2

2 FULL LATERAL STICK TRAVEL - 8,45 IN.

z o

6 FULL LONGITUDINAL STICK TRAVEL 1 I3.0 IN,

5

4

3

2

0 20 40 60 80o 100 120 140

18



FIGURF NO, 152
STATIC LONGIT1UDINAL COLLECTIVE-FIXED STABILITY

CH-47B U.S.A. S/N 66-19100

PARTIAL POWER DI&SCENT
AVG. AVG. AVG.

GROSS DENS ITY AVG. ROTOR
WEIGHT AlTITUDE C. G. SP'EED

SYM. LB. FI'. IN. R.P.M.
"U UIULt , t1ULJ ,,•.TeJ,\&i,'...IJ/ ,.JU :

NOTIS:
1. DCP SPEED TRIM, FWD 14 AFT CYCLIC SPEED

TRIM ON AUTOMATIC S(IIhE)ULE.

0 ,2. S.AS, ON.

FULL DIREC'I'IONAL PEtAI TRAVEL 8.2 IN.

I-,t

-_ E-_ 2FULL, LATERAL STICK rRAVtiL =8.45 IN,

I> Li, "

ZZI

8 FULL. LONGITUD I NAL STICK TRAVEL 13,0 IN.

7

6
- - 5 -'

-4 .4

3'
0 20 40 60 80 100 120 140

CALI BlRA IEI) AIRSPEED KNOTS
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FIGURE' NO, 153

STATIC LONGITUDINAL COLIL'BCTIVE-FIXED STABILITY
CH-47B U.S.A. .5/N 66-19100

AUTOROTATION
AVG. AVG. AVG.

GROSS DE'NSITY AVG. ROTOR
HEIGHT AL L I TUDE C.G. SPEED

LRYM !R - T IN R.P.M.

0 33000 5000 330.9(MID) 225

NOTES:
1. DCP SPEED TRIM, FWD ý AFT CYCI.IC SPEED

TRIM ON AUTOMATIC SCHIIDULE.

0 2. S..A.S. ON.

• ' : 101

FULL DIRECTIONAL PEDAl, TRAVEL S. 2 IN.

0
z oLn

2

.0 - 2FULL LATERAL STICK TRAVEiL 8-45 IIN.

FULL LONGITUDINAL STICK TRAVEL 13.0 IN,

S.a 7

0 20 40 60 80 100 120 140

CALIB!RATED AIRSPEED KNOTS
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STATIC LONGITJDINAL COLLECTIVE-FIXED STABILITY
CH-47 U.S.A. S/N 66-19100

AUTOhROTAT ION

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WFIGHT ALT'I'UDE C.G. SPEED

SYM. LB FT IN R.P.M.

0 33000 10000 330.(mI) ?2s
S ...........

NOTES:
1. DCP SPEED TRIM, FWD 4 AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE.

10 2. S.A.S. ON.

0. 0

10,

I FULL DIRECTIONAL PEDAL TRAVEL 8. IN.
C,, , 0•

" 00ul

a. ' z z
2

F2 FULL LATERAL STICK TRAVEL - 8.45 IN.

1

0 0

FUILL LO ITUDINAL STICK TRAVEL 13.0 IN.

r~J -• 7

6
o.-4

z 4

3
0 20 40 60 80 100 120 140

CALIBRATED AIRSPEED KNOTS
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FIGURE NO. 155
S I A I I C Lflk'Ckn°llrTUD"'IL CO LETIE F •"~l• IXEDla SIALILTITY

CH-47B U.S.A S/N 66-19100
AUTOROTATION

AVG. AVG. AVG.
GROSS DENSITY AVG. ROTOR
WEIGHT ALTITUDE C.G. SPEED

SYM. LB FT IN R.P.M.

r% V nn 0 snnn 3.l.I(nM) 22S

NOTEtS:

1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE .

2. S.A.S. ON,
10

LW Ln
S~0

FI ULL DIRECTIONAL PEDAL TRAVEL 8.2 IN.

zw
~ 0

(0 U
V. 0

S . 2 FULL LATERAL STICK TRAVEL = 8.45 IN.

,• • ULL LONGITUDINAL STICK TRAVEL 13.•0 IN.

u 2a

;-.ý NE-

FUL ONiT CIALSICKBRAVEL 13.0EE IN.T

8
~7

6

5

4

20o 40 60 80 100 120 140

C:ALIBRATED AIRSPEED KNOTS
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p II iRS I; Jl I E. I6
b|AHIC LUNG6 1'LL'NAL CUOLI.Il kIVE- -FIXI11 SIABILITY

CH-471i U.S.A. StN ý,t,-qAt)10

AUI'l'U ko I AlI UN

AV(;. AVG;. AVG.
GROSS )ENS ITY AVG;. ROTOR
WEHIGIT AL F ITUDE C.G. SPEED

SYM. LB, FT IN R. P.M.

0 33000 5000 J37.4(APT) 225

NOTES:

1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED
TRIM ON AUTI'OMATIC SCIHEI)DULE.

, 10 2. S.A.S. ON.

10,

"" 1 FULL DIRECTIONAL PEI)AL TRAVEL - 8.2 IN.
I~.,

0

(.11 1

- 2

E- 2 FULL LATERAL STICK TRAVEL -8.,| IN.

-,U') <.'-

0

8 FULL LONGIITUDINAL STICK TRAVEL 135.0 IN.

7
U,)

6

•-4 )--4

S , 4

20 40 b6 80 100 120 140

CALIBRATED AIRSPEED KNOTS
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v'l(t':I+ :aO. 15+ I
S ATIL L&k.i IVDINAL C0•jI_-Vi rtv'-Ft[EXt STA1i3LIIY

01I-4 7 h tU.S.A. /iN 6b-lql]04
AU'R)'RO I A I I ON

AVC. AVC. AVG.

GROSS DENSITY AV;. ROTOR
WEICHT ALTITUDE C.G. SPEED

gvm. I.N. FT. IN. R.P.M,

0 40000 5000 329.6(XM) 230

NOTES:

1. DCP SPEED TRIM, VWI) & AFr CYCLIC SPEED
TRIM ON AUTOMATIC SCHEDULE.

2. S.A.S. ON.

0 e

IRio

FULL1 DIRECTIONAL PEDAL TRAVEL 8. 2 IN.

0p 0

2

2FULL LATERAL STICK TRAVEL 8.45 IN.

FULL LONGITUDINAL STICK TRAVEL *.13,0 IN.

5

4

0 20 40 60 80 100 120 140

CALIBRATED AIRSPEED "• KNOTS

193



STATI: LONGIT-JDINAL COLLE'TIVE-FIXED STABiLIrY
C-H-470 U.S.A. -S/N 66-19100

AL)ORUOI AT ION

AVG. AVG. AVG.
GROSS DENS 1UIY AVG. ROTOR
?MIGHT ALnT'I'Um C.G. SPEED

SYM. LB FT IN R.P.M.

0 33000 SO00 330.8 (MID) 230

NOTES:
1. DCP SPEED TRIM, FWD & AFT CYCLIC SPEED

TRIM ON AUTOMATIC SCHEDULE.

2. S.A.S. ON.

S10,

1 FULL DIRECTIONAL PEDAL TRAVEL , 8.2 IN.
.a .! .• ........... ....... l ..............

• ' 2

2FULL LATERAL STICK TRAVEL- S.45 I30 N.

So
S• FuUL LONG•ITUDINAL STICK T•AVl. 13.0 IN.

7

515

4 4

3
0 20 40 60 8s 100 120 140

CAL[FBRATED AIRSPEED KNOTS
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FIGURE. M, 159
""". - 'i 1~ .4~ .- .-1 sl-,.n.T-f

C11-47B U.S.A. S/N 66-19100
AU'IXROTA"I ON

TRIM AIRSPLED = -7,8 KCAS AVG. ROTOR SPI:ir = 225 RPM
AVG. GROSS WT = 20404 L.S S,A.S. CONFIG = ON
AVG. DENSITY ALT = 2446 FELT AVG. C.G. * 331.4 (MIDl)

0.5 i NUMBER 2 SAS

J' I ol 0.

00

-~ 0.5

>=

S10 0

t 7 FULL LONGITUDINAL STICK TRAVEL 13.0 IN.

7

S6
u.4

2 FULL LATERAL STICK TRAVEL 8.45 IN.

m : 0

FULL DIRECTIONAL PEDAL TRAVEL - 8.2 IN.

0 
0

u• 1

" 2

60 40 20 0 20 40 60
LIVT ANGLE OFJIDESLIP 'ý Dli REES RIGHT



&ýATI Af AI Aý4; I ;.flWh1 4TARaI I ITV

01:-478 U.S.A. S,.N 6"-191O0

TRIM AIRSPEED & 57.8 kk"AS AVG. ROTOR SPEED - 225 RPM

AVG. GROSS WT' a 26404 LBS. S.A.S. CONFIG a ON

AVG. DENSITY Al.T -, -. h AVG. C.C. - 331.4 (MID)

- i SAS

0.5 0 NUMBhR 2 SAS

.0.5

10

0,0

o10

7 FULL LONGITUDINAL STICK 'tRAVEL 13.0 IN.

o:1

-4 I 4 6
Z-

2-Lot. 5

-4 4

FULL LATERAL STICK lTRAVEL . 8.45 IN.

. .

-cap-

FULL DIRECTIONAL PEDAL TRAVEL 8.2 IN.

60 o•0 20 0o2x0 o 60

LEF ANGLEi OFI~DSI VL EG RI"GHT



I j I (
£ i .1 L ... ti

IFIM AIRSPI-I1) 5 ,VC. H4JTOR SPEED 0 2-"5 RPM

AVG. GROSS WT - 28:'8 .w. ').A.S. CONFIG a ON

AVG. I)I0 NSITY ',I I • . .\V(. C,4;, = 330.4 (MID)

Q NUMBI;R ISkN. NUMiBER 2 SAS

.o
~10

~ 0

, .= 10

•7 FULL LONG ITU'IINAL STICK TRAVEl, 13.0 IN.

6

S2 FULL LATERAL STICK '[RAVEL 8. 45 IN,

0

S2 FULL DIRECTIONAL PEDAL TRAVEL 8.2 1N.

0

I -

60 40 20 0 20 40 60

LEFT ANGLE OF •jIDESLIP ,, DEGREES RIGHT



rRiM AIRSPUL0 1U0.9 K(AS AVG. ROTOR SPLI) - 230 RPM
AVG. GROSS WT -27967 {.BS. S.A.S. CONFIG - ON

AVG. ULNSITY ALI w -. 354 H:h AVG. C.G. 330.5 (MI P)

* NUMNBER I SAS
o-NM1A 2 SAS.

0

0•.501

E10

0

S2 7 FULL L ,NGITODiNAL DTICK TRAVEL 1- 1,3 IN.
~-. 4 .

6

S2 FULL LATERAL STICK TRAVEL 8.45 IN.

1

H2 FULL .1 RECTIONAL PEDAL TRAVEL 8.2 IN.

14

12

60 40 20 0 20 40 60
LEFT ANGLE OF SIDESLIP '- DEGREES RIGHM

198



~~~~~ lturj, s-oh\ , •;,,X~ Lb ,\ i. Y
i W ~ A I i :0 'I ;A Ali I ;Y

~If V"I: U... \. '<.N ?b 19kW(
0 I "II'

IRiM AIRSPLI-D - 00. W;\\ . ROiOR SPLI') RPIM

AVG. GROSS WT - 2Si)4 I I . S.A.i. t)NI., ON

AV(;. Du SI'iY AI.T I ii r .-\'(;, : ,G, .V30.6! CH.G

4I0~
El0 NUMBER I SAS

05o NUJMBER 2SAS

0

0.5

ý41. v

10

"- 7 FULL LONGITUDINAL, STICK TRAVEL 13.0 IN.

8• • 4

S• 2 ~FULLI LA'TEIRAL STICK TRAVEL, 8.45 IN.

- z

o

ý'o 1

2 FULL IRECTIONAL PEDALS TRAVEl, 8.2 IN.

0 un 0
I-) I-I

S2

60 40 20 0 +o 40 60

LEFT ANGLE OF 4DESLIP , DULGRLUS RIGHT



FIGURE NO. 164 I
STATIC LATERAL-DIRECTIONAL STABILITY

CII-47B U.S.A. S/N 66-19100
LEVEL FLIGHT

TRIM AIRSPEED = 57.8 KCAS AVG. ROTOR SPEED 230iltM

AVG. GROSS WT - 38121 S.A.S. CONFIG - ON

AVG. DENSITY ALT z 5606 FEET AVG, C.G. 330.62 (MID)
S,1.0.

.1.0m NUMBER I SAS

c • • 00S O NUMBER 2 SAS

3.LLN0UINLSIKTAVL=1. N

.J • 60- • 2
a," • 7FULL LONGITUDINAL STICK TRAVEL =13.0 IN.

, . -4 --0

.44

2 FULL LATERAL STICK TRAVEL - • 8.45 IN.

-'0 2

I-I

-2 FULL DIRECTIONAL PEDAL TRAVEL : 8.2 IN.

0 a-4

•0 0

60 40 0 20 60

LEFT ANGLE OF SIDESLIP ,- DEGREES RIH-
200



FIGURE NO. 165
(Sr&T'1('1 !,ATELDAý I fY DL'OICNAIA ST1ABI!.TI Y

CII-47B U.S.A. S/N 66-19100
L.LVEL1 FLiGiur

TRIM AIRSPEED = 60.OKC2AS AVG. ROTOR SPEED - 230 RPM
AVG. GROSS WT = 379]9 L.BS. SAS. CONFIG - ON
AVG. DENSTTY AL'r 1893 FEET AVG. C.G. *313.69 (FWD)

01.5

.10 (0

o.5

~10NoT- NUMlih-R ONL SAS NOT AVAILABLEr

10

0-

10

U'~ 7 FULL LUNGLTUDINAL, STICK TRAVEL 13.0 IN.

1-4

4

~~0
z

S2 FULL LARETIONAL STICK , TRAVEL -8.4 2 IN,

0 1

0

6 0 40 20 0 20 - 60
LEFT ANGLE1 OF SIDESLIP %~ DEGREES RIGHTl
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FT(IIRE NO. 166

STATIC LATERAL-DIRECTIONAL STABILITY
CH-47B U.S.A. S/N 66-19100

LEVEL FLIGHT

"TRIM AIRSPEED - 57.8KCAS AVG. ROTOR SPEED = 2 3 0 RPM
AVG. GROSS WT - 36675LBS. S.A.S. CONFIG mON

AVG. DENSITY ALl'= 4321 FF ELT AVG. C.G. = 335.57 (AFT)

0

LL.o

• 0.5

S 1.0 NOTE NUMBUR ONE SAS NOT AVAILABLE

-' 10

0. r

- 1 0

•' •lo

7 FULL LONGITUDINAL STICK TRAVEL - 13.0 IN.

6
zz z

4

FULL LATERAL STICK TRAVEL - 8.45 IN,
2

0

- o1

0

1"T ANGLE OF NSIESLIP '• DEGREES RIGHT



STATIC LATERAL-DIRECTIONAL STABILITY
Cli-47B U.S.A. S/N 66-19100

CLIMB

TRIM AIRSPEED - 81.5 KCAS AVG. ROTOR SPEED - 230 RpM
AVG. GROSS WT - 36440 LBS S.A.S. CONFIG a ON
AVG. DENSITY ALT - 5510 FT. AVG. C.G. = 313.5 (PWD)

E-.1.

w 0.

00

NOTE NUMBER ONL SAS NOT AVAILABLE

- I-1.0

.10

-• 10

U • 7 FPULL LONGITUDINAL STICK TRAVEL = 13.0 IN.

• 4
2 FULL LATERAL STICK TRAVEL 8,45 IN.

1

0

z 1

S2 FULL DIRECTIONAL PEDAL TRAVEL - 8.2 IN.

1 0

2
60 40 20 0 20 40 60
L•WT ANGLE OF 2 SDESLIP •, DFGREZS RIGHT



FIGURE NO. 168

STATIC LATERAL-DIRECTIPNAL STABILITY

CH-47B U.S.A. S/N 66-19100

LEVEL FLIGHT

TRIM AIRSPEED a 100.8 KCAS AVG. ROTOR SPEED a 230RPM

AVG. GROSS NT - 37422 LBS. S.A.S. CONFIG - ON

AVG. DENSITY ALT = 5109 FEET AVG. C.G. = 330.87(MID)

V) NUMBER 1 SAS

.0. NUJMBER 2 SAS ..

LU0

~n 10

~~ 0.

~- 10

10

S7 FULL LONGITUDINAL STICK TRAVEL =13.0 IN.

4

S2 FULL LATERAL STICK TRAVE 8.45 IN;.

0

4u z

2 FULL DIRECTIONAL PEDAL TRAVEL *8.2 IN.

0

2
60 40 20 0 20 40 60

L"T ANGIU OF 21VE[SLIP ,, DEGREES RIGHT



FIGURE NO, 169
STAFIL .''LRfkAL-UI.HLI•ClUNAL 5 1 A1i L!i'Y

CIt-47B U.S.A. S/N 66-19100
LEVEL FLIGHT

TRIM AIRSPEED = 116.9 KCAS AVG. ROTOR SPEED a 23ORPN

AVG. GROSS Vf' = 36870 LBS. S.A.S. CONFIG a ON

AVG. DENSITY ALT - 5842 FEET AVG. C,G. * 331.07 (MID)

Ld NUNBE:R 1 SAS

0.5 Q NUMBIR 2 SAS

L 0.5

CA

1.0
• 10 

-

u I

S7 FULL LONGI'TUDINAL STICK TRAVEL = 13.0 IN.

6

-C1

60 z 0

II R

0

z

1'

60 CA 2002 06LEFT ANL0F DSI -DGES RH
1A



FIGU.RE NO. 7-n
STATIC LATERAL-DIRECTIONAL STABILITY

CH-47B U.S.A. S/N 66-19100
LEVEL FLIGHT

TRIM AIRSPEED - 122.3 KCAS AVG. ROTOR SPEED - 230 RPM

AVG. GROSS WT - 37036 LBS. S.A.S. CONFIG - ON
AVG. DENSITY ALT - 5935 FEET AVG. C.G. * 330.99 (MID)

S1.0

L.. . . . . . . . . . ..

S U

S1.0 
NOTE NUMBER ONE SAS NOT AVAILABLE

10

~10

7 FULL LONGITUDINAL STICK TRAVEL , 13.0 IN.

4

2 FULL LATERA. STICK TRAyV 8.45 IN.

0

2 FULL DIRECTIONAL PEDAL TRAVEL = 8.2 IN.

1o

-~ 1

2
60 40 20 0 20 40 60

I•T ANGILE OF SIDESLIP N, DEGREES RTCIHT206



FIGURE~ NO. 1711
STATIC LATERAL-DIRECTIUN'AL STABILITY

CH-47B U.S.A. S/N 66-19100
LE1VEL FL1,10II

TRIM AIRSPEED =60 KCAS AVG. ROTOR SPEED -230 RPM
AVG. GROSS WT =28044 LI3S. S.A.S. CONFIG =ON
AVG. DENSITY ALTl= 10,241 FEET AVG. C.G. 330.55 (MI V)

5 sJ NUMBF -R I SAS

C) NUMBE:R 2 SAS

0 5

S101

- . 7 F~ULL LONGITUDINAL STICK TRAVLL 13,.0 IN.

S2 FULL LATLRAL STICK TRAVEL =8.45 IN.

2, FULL DIRECTIONAL PEDAL TRAVEL =8.2 IN.

a..

60 40 20 0 20 40 b(0

LEFT ANGLE OF SIDEiSLIP N~ DhiCREES RIGHT
207



FIGURE NO. 172
STAT]IC LATERAL-DIRELI'TONAL STABILITY

CHi-47B U.S.A. §/N 66-19100
CLIMB

TRIM AIRSPi1,D - 81.5 KCAS AVG. ROTOR SPEEBD - 23ORP~

AVG. GROSS WT = 27782 LBS. S.A.S. CONFIG u ON

AVG. DENSI±TY ALT 9073FEET AVG. C.G. , 330.60(MID)

.- ..0"

0. 5

,x C6 .
o.s

, NUMBER I SAS

lI. 0 0 NUMBER 2 SAS

"".7 FULL LONGITUDINAL YTICK TRAVEL 13.0 IN.

" 2 FULL LATERAL STICK TRAVEL - 8.45 IN.

0
S2 FULL DIRECTIONAL I'EDAL TRAVElL - 8.2 fN.

• 1
0.i

00 40 20 20"G 40 ;0

LEFT ANGLE OF SIDESLIP '• DEGREES PLIOIGH'



HIC N-W, . 173 I
STATIC LATLRAL-DIRECTIONAL STABILITY

CII-47P U.S.A. S/N 66-19100
AUTO ROTATrION

T['RIM AIRSPEED - 81.5 I(AS AVG. ROTOR SPEED = 230 RPM

AVG. GROSS WT - 27782 LBS. S.A.S. CONFIG a ON
AVG. DJEiNSITY ALT - 9073 F11:-T AVG. C.G. =330.60 (MID)

a-- NUMBE.R I SAS
L o.5 .O-NUMBER 2 SAS

S 0
.10

C4,

10

lo

S' 7 FULL. LONGITUDINAl, STICK TRAVEl, 13.0 IN.

S 2 FULL LATERAL STICK TRAVEL = 8.45 IN.

0

re) '

S2 FULL DIRECTIONAL PEDAL TRAVEL 8.2 IN.

00

. 2•
60 't 20 0 2o0 o 40 60

.1"T ANGLE OF2•DlSLIP % DEGREES RIGHT



FIGURE NO. 174
9TAT1C I.ATF.RA!,-DTRMF.TTONA!, STARTLITY

CH-47B U.S.A. SLN 66-19100
LEVEL FLIGHT

TRIM AIRSPEED a 90.1 KCAS AVG. ROTOR SPEED - 230 RPM

AVG. GROSS WT - 27736 LBS. S.A.S. CONFIG - ON

AVG, DENSITY ALT -9565 FEET AVG. C,G. - 330.70 (MID)

a•1.01

0.5 M NUM4BERI1SAS
0 NLR4BER.2 SAS

.c 0

V; P 0.51

1.0

FULL LONGITUDINAL STICK TRAVEL * 13.0 IN.

7

4

• 2 PULL LATERAL S'TICK TRAVEL 8.45 IN.

2 FULL DIRECTIONAL PEDAL TRAVEL - 8.2 IN.

0

1 
.060 40 20 O 20 40 .60

LJ'T ANGLE OF ADESLIP •, DEGREES RIGHT20



FIGURE NO. 175
STATIC LATERAL-I)IRECTIONAL STABILITY

C(i-47B U.S.A. S/N 66-19100
LLVI,:Vl. " GHTIr

TRIM AIRSPEED - 115 KCAS AVG. ROTOR SPEED = 230 RPM
AVG. GROSS WT' 27610 LBS. S.A.S. CONFIG - ON
AVG. DENSITY ALT ý 10717 FFFT AVG. C.G. , 330.76(MID)

L1.0
•..h

-. 0 NUMBER I SAS
0 NUMBER 2SAS, X

i0

*0W0

0

2 10

U 7 FULL LONGITUIDINAL STICK TRAVEL 13.0 IN.

5

4

S2 FULL LATERAL STICK TRAVEL 8.45 IN.

- 1
cn I E-

S2 FULL, DIRECTIONAL PEDAL TRAVL, 8 2 IN.

• 10 o
0

0

60 40 20 0 20 40 60
LEFT A;NCGI E OF SIDESLIP n DEGREES RIGHT

211



TiyE HISTORY~ OF"Dy1-'AMIC SiTAKIUTY
cH-I 47B U.S.A. S/N 66-19100

LONGITUDINAL STICK, 1 INCH AFT. PULSETRIM Al.*SuE~l) 90 1CAS AVE~RAGE DENSITY ALT]AVEHA ;E lROSS) WýIGHT - 384~70 LBS. AV RAGE 9A0TOR SPEr 'DAVE'RAGE C.,,. n 331.0 (fL)S.A.S. CONDITION-

S PITCH SAS # 2.6 6 
PITCH SAS # 2

Z* LONGITUDINA PULSE

30- - 30n 30*IS

ýiz PITCH ACCEL RATION

1- 10 YAW ACCELE TION

100

3 3 30-1

14 0"'TICH RASECOD5. 2121



F!- UR NO: AI 3 F

Y OF DYNAMIC STABILITY
U.S.A. S/N 66-19100

STICK, 1 INCH AFT. PUiSE
AVERAGE DENSITY ALTITUDE 3400 FEET

LBS. AVERAGE ROTOR SPEED a 230 RPM
S.A.S. CONDITION " ON

1PITCH SAS # 2
-PITCH SAS # 2

- LONGITUDINA, PULSE

- OLL ACCELEiA'ION

-PITCH ACCEL ERATION

Y YAW ACCELE.TION

-ROLL RATE

-YAW RATE

PITCH RATE

PITCH ANGLE

YAW ANGLE

ROLL ANGLE

4 5 6 7 8 9 10 11 12

TIME - SECONDS



TIME HISTORY OF DYNAMIC STABILITYI*4I1 -4 c;~ / g AA.. lQ1 of)LONGITUDINAL STICK, 1 INCH AFT. PULSE
TRIM AIRSPEED a 70 KCAS AVERAGE DENSITY AL
AVERAGE GROSS 'WEIGHT a 3BL70 LBS. AVERAGE R.OTOR SPE~
AVERAGE C.G. *331.0 (MID) SA#S. CONDITION

PITCH SAS # 1

.8 *8~LONOITUDINA PULSE

S .6- .6 - 6

U2

~J

rIOLL ACCELE LTION30 0 0 
YAW ACCELER.TICN

"1-20 - 20 - 20-
~ ~ i~ ±ITCH ACC-.'L XiATION

c u

'44

04 1 PIC 3RATE

CAI4 0- 0ECON

5I



iISTORY OF DYNAMIC STABILITY
B U.S.A. S/N 66-191OO

%Tlkth T o nMTP VP I T1111 1 A Tf - 11

AVERAGE DENS TTY ALTITUDE 3 3220 FEET
"38470 LBS. AVERAGE ROTOR SPE•J - 230 RPM
:ID) SA.S. CONDITION ,.ON

PITCH BAB #1 l'
PrrCH SAS # 2
LON3ITUDINA. PULSE ..

riOLL ACCELE TION

YAW ACCFILEl- TON

IfITCH ACCEL "KATION

PITCH gtATE
ROLL KATE

YAW RATE

PITCH! AlNGLE
;iOLL ANGLE

YAW ANGLE

45 7 8 9 10 11 12

TIME - SECONDS

213



FIGURE NO1

TI.'E HUT•PnpY nf nYWAMTC SI

CH-47B USA S/N 66-
WONOITUDINAL STICK

TRIM AIRSPEED a 70 KCAS
AVERAGE GROSS WEIGHT - 37500 LB
AVERAGE C.G. * 335.0 (AFT)

.8-,.6. .6 - LJ 5NO STK

•.2 •. • r--PITCH SAS#i- 0o - 5 -;Pie

30-

100
S20-

30-j0

5 I~---S------ S

I

10 1

21 TIME -SECONDS



FIGURE NO. 17I
& H15TO'FY OF DN,'Il.-U, STABI£ALITY

-47B USA S/N 66-19100
LONGITUDINAL STICK FIXED

65 AVERAGE DENSITY ALTITUDE - 3870 FEET
37500 LB AVERAGE ROTOR SPEED " 230 RPM

AFT) S.A.S. CONDITION - ON

----

SC -

- SECONDlS



FIGUrtE NO. 179
TIME HISTORT OF DYNAMIC STA13ILITY
CH-47B U.S.A. S/N 66-19100

LONGITUDINAL STICK, I INCH AFT PULSE
TRIM AIRSPEED 0 70 KCAS AVERAGE
AVbRAJE CRUSS WEI3HT - 36180 LBS AVERAGE
AVERA3E C.G... 331.0 (MID) S.AS. Cc

.8- .8- ,- PITCH SAS 0
e6 *6LONGITUDII PULSE

"• " • ~6- -..

.8 J .8
30 30z 3-30 30 30 t YAW ACCELE ATION

-020 - 20 -I ROLL ACCELERATIONS E-- PIC CEEAT IONPICgo o -z 11 -z 1-1 Ac-0 0 o
Slo •-!o • 810.

S20- _o _ _ __o ----- -J20 -20

0TPITCH RATNE

lo •1.0- lo-q•i 
YAW RATGE

5a5

Riod - SECONDS



FIGIUAE NU. lI

ITORY OF DYNAMIC STA-IILITY
U.S.A. S/N 66-19100

L STICK, 1 INCH AFT PULSE
AVERAGE DENSITY ALTITUDE - 3400 FEET

,BS AVERAGE RbTOR SPEED a 230 RPM
S.AS. CONDITION * ON

PITCH SAS 42
LONGITUDINAL PULSE

PITCH SAS

YAW ACCELE TION

ROLL ACCEL RATION

PITCH ACCE ERATION

ROLL RATE

PITCH RATE

YAW RATE

PITCH ANGLE
YAW A.N GLE

ROLL ANGLE

5 6 7 8 10 11 12

TIME - SECONDS
215



FIGURE NO. JiPO
TIME HISTORY OF DYNAM~IC STAB3ILITY
CH-L&7B U.S.A. SIN 66-19100

LONGITUDINAL STICK, 1. INCH FAWD. PULSE
TRIM AIRSPEED a 115 KCAS AVERAGE DENSIrY A
AVERAGE OROSS WEI--HT a 33320 LBS. AVERAG2E ROTOR1 S!PAEE
AVERAGE C.u. a313.2 (FWD) SA.5. CONDITION

PITCH SAS1
.8- .8- LONGITUDINj 1 PULSE
.6 - 6 -

4*~ ;~II:PITCH SAS 12 ___

;:: 30 3

.44

61 -, 6

03 - 20 30 PIC 6CEIRTO

_*rM - S10 1-1DS0 2106



r

FIC.IURE NO. 1EO
ISTORY OF DYNAMIC STABILITY
B US.A. S/N 66-19100
DINAL STICK, . INCH FMD. PULSE
B AVERAGE DENSIFY ALTITUDE - 540O FEET
W3320 LBS. AVERAGE ROTOR SPEED - 230 RPM
RD) S.A.S. CONDITION -ON

Li

PITCH SAS 1
LONGITUDIN L PULSE

PITCH SAS 2

PITCH ACCELERATION
ROLL ACCE RATION

- YAW ACCELL LION

PITCH RATE

YAW RATE
ROLL ,:ATE __. . .... .

ROLL AN3LE
PITCH ANt GL
YAW ANGLE

4 6 7 8 9 10 11 12

TIME - SECUNDS



FIGURE NO. 181
TIME HISTORY OF DYNAMIC STA3ILITY
CH-h7B U.S.A. S/N 66-19100

LONGITUDINAL STICK, 1 INCH AFT. PULSE
TRIM AIRSPEED - 115 KCAS AVERAGE DENSITY ALT
AVERAGE GROSS WEIGHT a 33320 Li19. AVERAGE ROTOR SPEED
AVERAGE C.G. - 313.2 (FWD) S.A.S. CONDITION ,O

.8 - .8--
S .6 .6-1 N

U. 8- LONG STICK
0 "

o• .4 .4 It- P "ITCH SAS # ]

t.2 .2 -_ __

S• .2 •. 6- i PITCH SAS #2...

30 64 3

p tzo o, "o2

:.6 ý- .6

"30 30- " T

c) 20 C:)20 - z20

ý_4 a / i• YAW ACNGLE 1' OE-4 5 6

_l o T___-- SCO-D

0 0w

0 20 2 320-

0LK -0- ;9 0-



FIGURE NO. 181
XY OF DYNAMIC STA31LITY

U.S.A. SIN 66-19100
STICK, 1 INCH AFT. PULSE

AVERAGE DENSITY ALTITUDE - 54O FEET
L3,S. AVERAGE ROTOR SPEED 230 RPM

S.A.S. CONDITION =ON

T TION
LI0N

TION

6 7 8 9 10 1i 12

TIVE - SECOaNDS 217



I
FIGURE NO. 182

TIME HISTORY OF DYNAMIC STABILITY
CH-47 B U.S.A. S/N 66-19100

LON3ITUDINAL STICK, I INCK FWD. PULSE
TRIM AIRSPEED m 70 KCAS AVERAGE DENSITY AL'I
AVE.AGE JROSS WEI3HT w 28490 LBS. AVERAGE ROTOR SPEEO
AVERAGE C.0. 3 330.3 (MID) S.A.S. CONDITION m I

.8- .8- / \ PITCHSAS#2
'PITCH SAS # 2

.-... 04 c4 - - •,,LONGITUDINA PULSE
4k..2 "lft,2 -

4 .8 4 .8-

-30 30- 30- ROLL ACCELE LAT ION
"2 • PITCH ACCEL RATION

2 0 02o 20o
YAW ACCtLEf TION

ýý1o - gl-10

-0-- 0° 0 -°'."1o ~., 01
10 .- l~o l

30 - 30 30 YAW RATE

SROLL 
RATE

SPITCH RATE

::i10 - 1 w--1 
2 YAW ANjGLE

ý ' PITCH AýOLEE

0-=O- -0 . ........ _-,

L4 0 -3__ _

o £4

.4 TIME - SECONDS
218



FIGURE NO. 182
HISTUff OF DINAMGC STAdILiTX

B u.s.A. S/N 66-191oo
INAL STICK, I INCK FWD. PULSE

AVERAGE DENSITY ALTITUDE - 3100 FEET
28490 LBS. AVERAGE ROTOR SPEED a 225 RPM
lID) S.A.S. 0ONDITION * ON

PITCH SAS # 2
PITCH SAS # 1

LONGITUDINA, PULSE

ROLL ACCELE ATION
PITCH ACCEL RATION

YAW ACCiLER TION

YAW RATE
ROLL RATE
PITCH RATE

YAW ANGLE

PITCH At GLE
ROLL ANGLE

6 7 9 10 11 12

TIME - SECONDS



FIGURE NO. I3
TIME IUSTORY OF DYNAXIC STA3 ILITY

cH-47B U.S.A. S/N 66-19100
LONGITUDINAL STICK, 1 INCH AFT PULSE

TRIM AIRSPEED - 70 KCAS AVE•RAE D
AVEWAIE GR. SS EIdHT - 28145 LBS AVERAGE

AVEr-cA u .u. - 331.0 (,ID) s..S. C

'8 's

8 .6 -6 8- PITCH SAS # 2F- - PITCH SAS #/ 1
o .. h -.2 .4 LONGITUDINA IPUL.E

6--

03o 3OLL ACcaL 0-TION

C. z -- PP"].CH A'C•;CL 'RATIONL 2 E. YA• ACC2LE TiON

• 2-o= •o -~o30 •30- -30 ROLL RATE

120 120 1 Z-.0 Y A CCE. ETION-

c •0

.. ,AN iL]Y? .... L, ANGLE

•io-• 0 1 •i - , YAWJ ANOLgg 5 p -o

:; iO -•-- i0- --

0 1 36

1 TIM -iEcOl-8DS



FIGUitE NO. :i,3
RY OF DYNAxIC STA 3ILITY

U.S.A. S/N 66-19100
• STICK, 1 INCH AFT PULSE

AVERACE DENSITY ALTITUDE - 5265 FEET
AVERAGE ROTOR SPEED a P25 RPM
S.A.So CONDITION * ON

SITCH SAS # 2
ITCH SAS # 1 /

ONGITUDINA. PULSE llol

AIRCO AFT RECOVER'

OLL ACC:ELE ATION

PITCH ACCEL ,RATION
AW ACCELE •ION

OLL :•ATE

"ITCH iýATE

W RATE

PITCH AN ILI

ROLL ANGLE

YAW ANGLE

5 6 7 8 9 10 11 12

TIME - SECOUDS 219



FIGURE NO. i`'4
TIMiE HISTORY OF L)YNAMIC STABILITY
CH-47B U.S.A. S/N 66-19100

LONGITUDINAL STICK, 1 INCH AFT PULSE

TRIM AIRSPEED - 70 KCAS AVERAGE D
AVERAGE GROS5 WEIGHT a 26450 LBS AVERAGE R
AVERAJE C.G. 331.0 (NID) S.A.S. CQ

PIT~ri SAS #
d ~PITCH SAS 4

SLONITUDINL ULSE -

2. ,*2?~ .2 ~.2E- u

*ý :"6 9 2
* -8-1 ROLL ACCELL TION

--30- 30- • ....
PITCH ACCEI HATION

` 20 ~20- ~20 YAW ACCELE~kTION

lo U lo--- 
.o -0.-N

rQ =1o, I-10 o. -

o 20 - 2- 20

30- 30- 30 PITCH WATE
/• ROLL RATE

Eý j

5 J5
PITCH AN4GL

SROLL ANG3LE

c YAW ANGLE

5. 5- 5-

02 3 Li 6

220 TIME - SECONDSS 220



FIGURE NO. iiP I
E HISTORY OF DYNAMIC SiTABILITY
47B U.S.A. S/N 66-19100
TUDINAL STICK, 1 INCH AFT PULSE

5 AVERAGE DENSITY ALTITUDE a 10080 FEI:T
26450 LBS AVERAGE ROTOR SPEED , 225 RPM

XD) S.A.S. CQNDITION - ON

PITCH SAS #2
PITCH SAS #1.
LONGITUDINAL ?ULSE -...... . .....

iOLL ACCELERATION
PITCH ACCE RATION

YAW ACCELE, kTION

PITCH ;ATE
ROLL RATE

YAW RATE

PITCH ANGLE
ROLL AN:2LE
YAW ANGLE

S6 7 8 9 10 11 12

TIME - SECONDS



FIGUJLE NO. 1ON
TI:'E i1ISTO;tY OF DYNAMIC STABILITY
CH-•7B U.S.A. S/N 66-19100

LONCGITUDlI4AL STICK, 1 INCH AFT PULSE

TRDI AIRSPEED , 100 KCAS AVERAGE
AVERAGE ,jROSS WEI*'HT - 26310 L:3S AVERAGE

PITCH SAS # 2

:.6 .6 - PITCH SAS # 1

4 .404CA -LNIUIN PLS

•. 3-=z 0-I30- ,•",//•- 0LL ACCELE '%TION

o o / A ACCELEUTIION

:20.2 o2 0 --4T~ ACE - RATION ... ..

0 0-
S 20 •20 -20 A

-0PITCH ACCELLRATION

0*- 0-0- -rj

' 0 -- 10

02o0 1 20

3 -. 3 o0 3 o - ROL .L R TE
PITCH AATE

10- lo 0 YAW RATEl~L

•/ / ,,, PITCH4 AN•GLE

i 5V 5- 5E-ND



FIGUUE NO. .•

STOiY OF DYTNAiIdC STA3ILITY
U.S.A. S/N 66-19100

INAL STICK: 1 INCH AFT PULSE

AVERAGE DENSITY ALTITUDE - 10020 FEET
L;is AVERAGE rQTOi SPEED m 225 aPM

S.A.3, CODITION " ON

PITCH SAS # 2

PITCH SAS # 1

ION3jITUDINA PULSE

jOLL ACCELEiAkTION
YA- ACOELEiU TION
?ITiCH ACCEL ';iAT£ON

ROLL RATE

PITCH ,IATE

YAW RA•E

YAW A~)LE

PITCH AN•GLE

-- OLL AN ILE

5 6 7 8 10 11 12

TIME - L3JCUNDS 221



FIGUIRE NO. iO '

TIME HISTORY OF DYNAMIC STABILITY
CH-47B U.S.A. S/N 66-19100

LATLRAL STICK, 1 INCH LEFT PULSE

TRIM AIRSPEED - 115 KCAS AVERA 2 DEN.ITY ALT
AVERAG,.E 'ROS., WEIGHT - 33320 LBS AVERAGE ROTOX SPEED
AVERAGE C.G."313.8 S.A.S. CONDITION

cI-

2-

*4 - .4 ROLL SAS #2

* 9 02 .2 ý41RLLSS#

0 - -. /
cm 0 .2 X.2

3 0

3o 30o• •-

_00 00 010-

YAW RATE

PITCH ANGLE

i0- 0 -
tp 10 5 5- 5 - ---- --] 5 ] 5-., _ ROLL ANGLE

"~10- 10- 10-

0 12 3 6

1 222 TIME - SE(XIbS



FI UIIE NO. likh
IISTORY OF DYNAMIC STABILITY

U.S.A. S/N 66-19100
STICK, 1 INCH LEFT PULSE

KCAS AVERA.;E UEN5ITY ALTITUDE - 54 4 0 FEET
IT 33320 LBS AVERAGE ROTOi SPEED a 230 RPM

S.A.S. CONDITION " ON

JL SAS #2
, SAS #1

ERAL PUWE

AL CCELA TION

3CH ACCELERATION
ACEILEf 'IUON

S-'. --. - . ,r_.-, ,.. - ',.,..,._ '- _.,-- -. • ... .

RATE
RATE

li ATE

ANGLE
,CH AN3LE

ANGLE
................... -...- -,,..- -. ',.,.,,••-.'._-.l•.... =.,•..

4 56 7 89 10 11 12

TIE 3L-(,UNS



2IrZ :'IS.3'IY OF DYNA.MIC STA-:ILIT
CH-h7B U.S.A. S/N 66-1910

LATERAL STICK, I INCH RIG'T PULSE
{IN! AIR.SFED * 110 KcC;{ AVE:AGE 0

AV:AGE . ý,;EI.'T 33320 LBS. AV~JAC_ .t

H-4.2 N~.2 1
aO LL 5AS NOI

2 2.

04- 1 {=

-0 30 30 ROLL ACCELE ,TION

,20 20 20 - PITCH ACCEL' .AT ION

•1o 1O 10 YAW ACCELE0 ,ON,

0 20 20 0

3.30 • ,-3- 0. ROLL RATE

;4 10 1 -0

0-----PITCH ANGLE0 -AW AN 'LE

"o 5-z 5. 3 5-

I TIME SECOUJNTS



£Ii*PE ;:L3;.'OY OF l)Y,4AjC STk .ILIZY
Cli-47B U.D.A. S/N 66-191.00

IAER~AL STICK, 31. INCH {loilVP PUiLSE
-110 KC.LLS AVEA.AGE UDINSI..• ALTITUDE a4 TO eet
E ''Eki -33320 LBS. AViE.UtGZ' .OiOj:t -iLa23 .i

F ,TION
2ATION

-- AW AN-LE --

TIME L3ECOUNTS 223



FIGURE NO. 188
TIME HISTORY OF LONGITUDINAL CONTROL STICK

MANEUVERING STABILITY
CCH-47B U.S.A. S/N 66-19100

HOVER

AVERAGE GROSS 1,EIGfIT a 31510 LB. TRIM AIRSPEED - 0.0 KCAS.
AVERAGE C.C. - 310.1 (FWT) IN. AVERAGE ROTOR SPEED - 230 R.P.M.

Avie-Auh uN;Pii'iri ALTIT'JUE 10840 FiT. S.A.S. - ON

E-,

8J1 -

E-I

C7

.. 30,_•i 30 •-4 30 - 1• ITCH ACCELEI ATION

20, 20 - ,2o AW ACCEI.,RA ION
"E -: • 0ROLL ACCELER TION

10 -.. l3o-- -o-

01 o0 1

c0 2 3u

_s n• u 0- o&4 0 20

1",. 30 301 PITCHPRTCE AN

YAW ANGLE

wT ~ OL AN0 scOLL

E2-4

5 5
TI•PTC A.NGLEOND

10- 10-2lo



FIGURE NO. 189

T! E HISTORY OF LONGITUDINAL CONTROL STICK
M.ArjE]•U V •,.RY .{ l'.•0 .TDLM.'

CT[-47B U.S.A. B/N 66-19l00
11OVER

AVERACE GROSS WEIGHT = 37000 LB. TRIM AIRSPEED = 0.0 KCAS

AVERAGE c.c. = 330.5 (MID) IN. AVERAGE ROTOR SPEED = 230 R.P.M.

AVERLGE DENSITY ALTITUDE. - 24oo FT. S.A.S. - ON

IH

m9

7 - -

6-

300 
PITCH ACCELERATI30S• 30- 8 E013 /r YAW M. CELFRAT!ON

20- -i 20 - "--- ROLL ACT I

0 N 0 - 0 10

Si0 -J O "

0- o

10 " lo -l0

00 10 20

21. I - PI,')OiRAS

225



FTGURF 110, 190
9i,, tit.TORY OF" LOM~iiT•N)Pil.iý ,()ii-T.RmL !'T!(K

.ANEUVERING T3TA' rLITY
CH-O7B U.!. A. l/N 66-19100

AVERAGE f, OSS *n"IGHT - 27350 LB. [RT4 ATRSPEFD - 80.0 KCAS
AVERAGE C.G. 330.- (MID) Ar.AOE ROTOR FED - 230 R.P.M.

AVE..RAcm. 11•f• I-trV' AT.'!'TTITIMV - or)Q FT, ½,•. -AON

0

~ .LONG. STICK POS

. •

3I.

" 30 - 30-. 30--PITCH- PIT( R TATE

r.~ 20 9 20 - 2 0-1r101)C.LHT

* o~I o--•, .. • / --"YAW &ATCE FRT

10 10 10
S0 (D0

X 10 -.41 10O
20 ýý0i2

'' 30- 30 30 PIT ATE

IS H10- '10- 10-YWRT

S10 10 l 10i

0 - 0

0 2 2 3LE

0 1 3 4

TIME - SECO.MDS

226



r

F'IGUIT, NO. 1911
i;r ii*T OFtt i ~ir J t-ATCri Uj:!'4.AL Lull I [LU S 1 JC.d

Tf-4713 U.S.A. S/N 66-19l00

AVFRAGE GR025S 1\;v:rMir - 27350 LB. TRITM AT1-S'P!-FD -96.0 KCAS
AVERAGE C.G. - 330.8 (N.TD) AVERAGE ROTOR SPFED - 230 R.P.;M.
AVi.RAO. fl1Tc;TrSY AT~rmrnipE 5qD~O FT. S.A.S. - ON

2 i 8 LONG. STICK POS

30 30 O

3 0 - 3 0 - 30 - ROL A flCR TE [AT ION

10,1

l-10 -1 ~10
20- 20 2?0

o- 0 O1~1 ]i0_____ Now___ _ _____ _ _

5 5-

0 12 34

TIM SECONDS
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FIGURE NO. 102
TIME HISTORY OF LONGITUDINAL CONTROL STICK

MANEUVERING STABILITY

CH-7TB U.S.A. S/N 66-19100

AVERAGE GROSS W IGHT - 37400 LB. TRIM AIRSPEED a 81.0 KCAS
AVERAGE C.G. - 335.8 (AFT) AVERAGE ROTOR SPEED * 230 R.P.M.
AlVErRAGE DFNSITY ALT!lurU - 48ýO FT. S.A.S. - ON

8 -LONG. STICK P

.6

C300
• PITCH ACCFU RTION

S30- 30- 30- YAW ACooE•PTION •
2 0 - 20 - 120

10o 1o 1o
0 ~Oo-

lo lo o - C-o010
20 - J20 t20

p- 30 •30 - 30" r---YAW RLATE

1 0 1I0 10 - ROLL RAT

10 10
F d

C0 - 10 - 0-__ _ _--

0IN- 
YAW ANGLEN
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Tfl ~ ~ FIGUR '40.19 tui,2)1

CH-h7B U.0-A. S/N 66-19100

AVERAGE GFIOSS WEIGHT - 27350 LB. TTI4AIRSPE*D - 138.0 KC'XS
MTFRAGE C.fl. a 330.8 IN. (MIID) .4VEPA0E ROTOR SFPEED *230 RoP.;',.
AVERhOFnEFlNS'T7Y AL'rTIMun 5500 FT. S. A.S. -OCN

too-i

LCGo STC PCS

CA 
u2 3 C?0 ~2

AIOLL AC';ETEPATTOM

~10 - -10

~10 ý41 l

p-20 r~ 30 ~30

P~10 -J 10- 
OLRT

00 1 2R

0E - SECONDS
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FTGURE NO. 194
'TiML* HISTORY OF LONGITJDIDNAL CONTROL STICK

MANElJVW(ýTNG STAR TLITY
Cii- 4713 U.S. A. S/N 66-19100

AV.;lUC:, ,20FW ,, .' I(GHT - 37520C U1. TRTM AIRSPFED - 77.0 KCAS
AVERAGE C.G. - 314.2 (FAl)) AVERAGE ROTOR !'PFFD * 230 R.P.M.
AVFRAGF DF:QM ALIM - 1C10,1 4"T. 0 . -i S

6~ -2 J

ROL ACCLSRTICKN0

220 - 20 - 2o
c) FA S-4

K 10 10a - 10

~olo! -- .40 1
Mo.

20 -2O J20 - 20

PH- ROLL A ERATE O

30 -'30 30- PITCH RATE

.10- 1 0 10 "

014~ 51 5 -
.. 0 -2 10 - -1 -- 

I C N L
1• 0 ;3.0 3- PIT( RAT

0 H 4

0 -, 0 - o 0I, 5" ---5-~

• •_ .4 :

N ANGLE

0 12 3

TIME- SECONDS
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FIGURE NO. 1951
TIME H1ribfii OF LONGiTUDINAL COUNTROL STICK

MANEUVERING STABILITY
CTI-47B U.S.A. s/N 66-19100

AVERAGE GROSS WEIGHT w 37000 LB. TRIM AIRSPEED ,100.0 KCAS
AVERAGE C.G. - 331.0 (MID) AVERAGE ROTOR SPEED a 230 R.P.M.

SAVERAGE DE.!!STY_ ALTITUDE' - 5 lAn PT, ,A, .

.,c 2- E `- LONG. STICK POS

C.O N.W

-- PITCH ACCELER:TATION
S30 - 30 -,30-

20 H20 - Fý'20-- ROL A CCLE~ T)

10
20 2O 20
10 0 10 1 .

~20 ý2O - 9.20

30- 30- 30-PTHIT

10, - ~ 10- YfA W

ý1s -k RCL AT

C~o 0 - o -

10 15 2

U)TM 10 -FCONI}3
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oTrAtJE NO. 9AI

AIRSPEED CALIBRATION
CH-47B U.S.A. S/N 66-19100

TEST (BOOM) AIRSPEED SYSTEM

AVG. AVG. AVG.
D=NSITY CROSS AVG, ROTOR

FLIGHT ALTITUDE WEIGHT C.G. SPEED
SYM. CONTION FT. Ll. IN. R.P.M.
0 LEVEL FLIGHT 1610 26080 332.3(MID) 225
t LEVEL FLIGHT 2660 33560 330.8(MID) 225
A CLIMB 6230 33560 330.8(MID) 225

DESCENT 5750 33560 330.8(MID) 225

160 /

/
140

/
120 /

100 LINE Of ZERO ERROR

S8ONOTES:
/ 1. SHADED SYMBOL DENOTES

2 230 R.P.M.
2. LEVEL FLIGHT TEST POINTS

60 OBTAINED USING GROUND SPEEDI
S/ COURSE METHOD.

3. CLIMB AND DESCENT TEST
/ POINTS OBTAINED USING

40 / TRAILING BOMB METHOD.

20

20 40 60 80 i00 120 140 160

CALIBRATED AIRSPEED - KNOTS
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FTMIIRE NO. 197AIRSPEED CALIBRATION

CH-47B U.S.A. S/N 66-19100

STANDARD (SHIP'S) AIRSPEED SYSTEM
IN LEVEL FLIGHT

AVG. AVG. AVG.

DENSITY GROSS AVG. ROTOR
.. ALTITUDE WHI-HT .. C.G.. RPO D

SYM. FT. LB. IN. R.P.M.
0 1610 26080 332.3(MID) 225

2660 33560 330.8(MID) 225

160

140

.7
120

LINE OF ZERO ERROR

100

80 /
NOTES:
1. SHADED SYMBOL DENOTES

60 230 R.P.M.
2. TEST POINTS OBTAINED USING

GROUND SPEED COURSE METHOD.

40

20 '-
20 40 60 80 100 120 140 160

CALIBRATED AIRSPEED - KNOTS
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FIGURP NO. 19i

AIRSPEED CAI4BRATION
CH-47B U.S.A. S/N 66-19100

STANDARD (SHIP'S) AIRSPEED SYSTEM
IN CLIMB AND AUTOROTATION

NOTES: , ,. ,

1. MAXIMNU RATE OF CLIMB OBTA;NED * 2170 FT/MIN*.

3. BOOM AIRSPEED SYSTEM ASSUMBD STANDARD.

160 /

/, .
140 LINE OF ZERO ERROR /

120 
CLIMB (LESS TAN

GLIMb (1500 FT/MIN AND GREATER) 15QO FT/mIN)'

100

I •

AUTOROTATION.

/00

-, , I

40

/L

40 60 s0 100 120 140 1,O

CALIBRATED AIRSPEED " KNOTS
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FIL3URE NU. i-''

SHIP SYSTEM POSITION ERROR

CORRECTION IN SIDESLIP
CH-47B U.S.A. S/N 66-19100

(1) LEVEL FLIGHT
(2) ALL AIRSPEUDS.

(3) ALL ALTITUDES

(4) ALL GROSS WEIGHTS

(5) ALl4 C.G.'S

60

40

S20

m -20

-40
30 20 10 0 10 20 30

LEFT RIGHT

ANGLE OF SIDESLIP - DEG
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FIGURE NO. 200

AIRSPEED CALIBRATION IN SIDESLIP
CH-47B U.S.A. S/N 66-19100

STANDARD (SHIP'S)' AIRSPEED SYSTEM
IN LEVEL FLIGIHT

NOTE:

1. BOOM AIRSPEED SYSTEM ASSUMED STANDARD.

SYM. INDICATED DENSITY C.G. ROTOR GROSS

AIRSPEED ALTITUDE SPEED WEIGHT

KT. FT. IN. R.P.M. LB.

0 60 5000 330.4((MID) 230 28500

a 60 3000 330.5(MID) 230 38500

A 60 3000 335.4(AFT) 230 38500
S60 3000 313.8(FWD) 230 38500

0 60 9000 330.4(MID) 230 28500

S90 9000 330,4(MID) 230 28500

0 100 5000 330.4(MID) 230 28500
0 100 3000 330.5(MID) 230 38500

0 100 3000 335.4(AFT) 230 38500

i000 3000 313.8(FWD) 230 28500

120 300L 330.4(MID) 230 38500

0 120 3000 335.4(AFT) 230 38)00

A 120 3000 313.8(FWD) 230 28500
S120 9000 330.4(MID) 230 28500

0 130 5000 330.4(MID) 230 28500

60

40-

20

00 S-20

~~4Q 040, -4
40 20 0 20 40

LEFT RIGHT
ANGLE OF SIDESLIP - DE3G.
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FIGURE NO. 201

AIRSPEEDw CAi.IBRATION IN SIDESLIP
CH-47B USA S/N bt-19100

NOTE: BOOM AIRSPFED SYSTEM ASSUMED STANDARD.

SYM B00M CALIBRAT'IL DENSITY C.G. ROTOR GROSS

AIRSPb•UV ALTITUDE IN. SPEED WEIGHT
.• .•...... . FT,.. RPM LO,. .

0 so S0o0 330.4 (MID) 230 28S00
rl 60 3000 330.5 (MID) 230 38500

A bO 3000 335.4 (AFT) 230 38500
q bO 30(0 313.8 (FWD) 230 38500
0 bO 9000 330.4 (MID) 230 28500

v 90 9000 330.4 (MID) 230 28500

-60

S-40 90 KNOTS

-20 v

Lnl

' 6 20

40

-60

-40 60 KNOTS
I Lo

,, -20

o o

X 20

30 20 10 0 10 20 30
LI, F T RT G;l.

ANGLE OF SIDESLIP ' DEC(
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FIGURE NO. 202
AIRSPEED CALIBRATION IN SIDESLIP

CH-47B USA S/N 66-19100

NOTE: BOOM AIRSPEED SYSTEM ASSUMED STANDARD.

SYM BOOM CALIBRATED DENSITY C.G. ROTOR GFQSS
AI7PEHOI ALTITUDE IN. sP ED WEIGHT

FT..
0 100 5000 330.4 (MID) 230 28500
13 100 3000 330.5 (MID) 230 38500
A 100 3000 335.4 (AFT) 230 38S00

S100 3000 313.8 (FWD) 230 28500
0 115 3000 330.4 (MID) 230 38500
V 115 9000 330.4 (MID) 230 28500

-60
F-6(

-40 115 KNOTS

"• -20

0

:=o• 20
'-4

"40

..60

-40 100 KNOTS

S-20

20

40
30 20 10 0 10 20 30

LEFT RIGHT

ANGLE OF SIDESLIP , DEG
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FiUUk NO. 203
AIRSPEED CALIBRATION IN SIDESLIP

CH-47B USA S/N 66-19100

NOTE: BOOM AIRSPEED SYSTEM ASSUMED STANDARD.

SYM BOOM qALIBRATED DENSITY C.G, ROTOR GROSS

AIRSPB2P ALTITUDE IN. SPEED WEIGHT!
9T. FT'L.

O 120 3000 330.4 (MID) 230 38500
o3 120 3000 335.4 (AFT) 230 38500
A 120 3000 313.8 (FWD) 230 28500

S130 5000 330.4 (MID) 230 28500

-60

b -40 130 KNOTS

-20

20
F-,

* 40

-60

S-40 120 KNOTS

-20

0 0~20

40 30 20 10 0 10 20 30

LEFT RIGHT

ANGLE OF SIDESLIP D [EG
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FIGURE NO. j04

AIRSPEED CALIBRATION IN SIDESLIP
CH-478 U.S.A. S/N 66-19100

STANDARD) (SHIP-5) AIRSPEED SYSTEM
IN CLIMB AND AUTOROTATION

NOTE:
1. BOOM AIRSPEED SYSTEM ASSUMED STANDARD.

SYM.. INDICATED DENSITY C.f. ROTOR GROSS
AIRSPEED ALTITUDE SPEED WEIGHT

KT. FT. IN. R.P.M. LB.

0 60 5000 330.4(MID) 230 28500
0 so 9000 330.4(MID) 225 28500
a 80 5000 330.4MID) 225 28500

S80 9000 330.4(MID) 230 28500
S80 3000 330.5(MID) 230 38500

V' 80 3000 313.8(FWD) 230 38500

S 100 5000 330.4RMID) 230 28500

60 Q 110 5000 330.4(MID) 225 28500

225 850

-40

600

0 CLIRMBATIO

• 8 40

40 20 0 20 40

LEFT RIGHT

ANGLE OF SIDESLIP - DEG.
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FIGURE NO. 205
1/REV VIBRATION CHARACTERISTICS

CH-47B U.S.A. S/N 66-19100
LEVEL FLIGHT

AVG* GROSS WT. a 27000 LB, AVG. GROSS WT. * 40000 LB.
AVG. C.O. - 331.5 (MID) AVG. 0.0. a 330.2 (MID)
AVG. DENSITY ALT. = 1300 FT. AVG. d IiY AL-T. 000 0'FT.
AVG. ROTOR SPEE 230 R .. M. AVG. ROTOR SPEED 230 Rt.PK.

S.A.. CNFI. - N SA~t. 0NFIo.. - ON
SPED TRIM (D.C.P. & LONG. CYCLIC) - AUTO.

NOTE, DASH LINE DENOTE MIL-H-85o1A LIMITS.

STATION 50 VERTICAL STATION 50 VERTICAL

1.0 1.0

•,8 .8

S6 .6

'.4 .4

1,2 - ------- --j---" 2

-• -
0 ,,_-_0

0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 50 LATERAL STATION 50 LATERAL

1.0 1.0

•.8 .8

' 6 .6

0.1 .0

0 20 40 60 80 100 120 140 16 0 20 40 60 80 1o0 120 14o
TRUE AIRSPEED VT - KTAS TRUE AIRSL'EED VT - KTAS
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FIGUkE NO. 2VV
I/REV VIBRATION CHARACTERISTICS

CH-47B U.S.A. S/N 66-19100
LEVEL FlIGHT

AVG. GROSS WT. - 37,000 LB. AVG. GROSS WT. a 40,000 Ll.
AVG. C,G. * 331,9 (MID) AVG. C.G. 330.2 CMID).
AVC. DENSITY ALT. - 000 PT. AVG. DENSITY ALT. a 9006 FT.
AVG. ROTOR SPEED - 225 R.P.M. AVG. ROTOR SPEED a 230 R.P.M.
s.A..S. CONFIG, - ON S.A.S. CO, PX..- ON

SPEkED TRIM (O.d.P. & LONO CYCItIC) w AUO'

NOT'h DASH LINES DENOTE MIL-H-8501A LIMITS.

STATION 95 VERTICAL STATION 95 VERTICAL

1.0 1.0

6 .6

.4 .4

.2.2

0 20 40 60 80 100 120140160 00 20 40 60 80 100 120 140

TRUE A.IRSPEED VT - ITAS TRUE AIRSPEED VT - KTAS

STATION 320 VERTICAL STATION 320 VERTICAL

1.0 1.0

.8 .8

.6 .6

j,4 .4

... -..... - -

0 n0
02 0 40 60 80 100 120 140 160 20 40 60,80 100 120 14

TRUE AIRSPEED VT - KTAS TRUE AIRSPEE VrT - E2AS
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FIGURE NO. 207
I/REV VIBRATION CHARACTERISTICS

CHm-47 U.S.A. SIN 66-19100
LEVEL FLIGHT

AVG. GROSS WT. a 37000 LB. AVG. GROSS WT. - 40000 LB.
AVG. C.C. * 331.9 (MID) AVG. c.0.- 330-. (mn)LAVG. DENSIT! ALT. a 5000 FT. AVO. DENSITY ALT. a 5000 FT.
AVo. XoTO• sarm- * ;% a.P.m, AVG. AMTCo•.•. .230 .,,M
S.A,.5 CONFIG. - ON S.A.S. CONFIG. - ON

SPEED TRIM (D.*.P. & LONG. CYCLIC) - AUTO.

NOME DASH LINES DENOTE MIL-H-8501A LIMITS.

STATION 95 LATERAL STATION 95 LATERAL

1.0 1.0

-• .8.8

06 .6

. .4

.2 . .. j . .2

0 ..... 0.
0 20 40 60 80 100 120 lho 160 0 20 40 60 80 1oo Ito 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 LATERAL STATION 320 LATERAL

1.0 1.0

S.8 .8

6 .6

.4 .4

*2 .. . ... .. . . -... -.2--

0 0
0 20 ho 60 80 100 120 14O 16o o 20 40 60 80 10.0 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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FIGUR NO. 208
] /KEV VIBRATION CHARACTERISTICS

CH- 47B U.S.A. S/N 66419100
LEVEL FLIGHT

AVG, GROS8 Wr. 40,000 L8. AVG. ROTOR SPEED =230 R.P.M.
AVG. C.G. * 330.2 (MID) S.A.S. CONlFIG. - ON
AV. i T.- uu '. PED TRIM(D.C.P. LONG CCLC -

NOTEt DASH LIMRS DENOTE MIL-H-8501A LIMTS.

STATION 480 VERTICAL

1.0

.8

.6

4

S.2

00 20 40 60 80 100 120 140 160

TRUE AIRSPEED VT - ,"T1AS

STATION 480 LATERAL STATION 120 LATERAL

1.0 1.0

.8 .8

,.6 .6

' .4 .4

.2 .2

0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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FIGURE NO. 209
3/REV VIBRATION CHARACTERISTICS

CH-47B U*.S.A. S/N 66-19100
LEVEL FLIGHT

AVG. GROSS WT. - 37,000 Lb. AVG. GROSS WT. * 40,000 LB.
.AVG. C.G. - 331.9 (MID) AVG. C.G. - 330.2 (MID)
AVr.. nRW97TY ALT. a 5000 FT'. AkVG. DENSITY ALT. - -Coo pr.
AVG. ROTOR SPEED w 225 R.P.M. AVG. ROTOR SPEED - 230 R.P.M.
S.A.S. CONFIG. - O0 S.A.S. CONPIG. - ON

NOT~i DASH LINES DENOTE Mno-H-8501A LIMITS.

STATION 95 VERTICAL STATION 95 VERTICAL

1.0 1.0

S~.8

'.6 .6

,4 .4

w.2 2
1t-----------------------------------.2 -

0 00 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - W

STATION 320 VERTICAL STATION 320 VERTICAL

1.0 1.0

U2.8 .8

.6 .6

.4 .4

- - - - - - - -.- 2 -- - - -

0 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED V T - KTAS
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FIGURE NOo 210
3/REV VI1RATION OHARAOTERISTICS

CH-47B U.S.A. SIN 66-19100
LEVEL FLIOHT

AVO. GROSS WT. a 37000 LU. AVG. GROSS WT. - 40000) L3.

AV. C.O. a 331.9 (MID) AVG. C.G. - 330.2 (MID)
AVG. DENSITY ALT. 5000 FT. AVG. DENSITY ALT. FT. ....
AV0. ROTOR SPEED * 225 R.P.M. AVG. ROTOR SPEED w 230 R.P.eM
S.A.J, COV . - ON ,0- o J.

. . ....... Eb ih (b.a.i'. & LONG. CYCLTC)- AUTO.

NOTE, DASH LINES DENOTE MIL-H-BSO1A LIMITS.

STATION 95 LATERAL STATION 95 LATERAL

iK8 .8

.6.6

.41

0..-- .2 --
0 0

0 20 40 60 80 100 120 140 16o0 20 40 60 80 1 00 120 140
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATTON 320 LATERAL STATION 320 LATERAL

I.O 1.0

.8

.6 ,.6

.2 .

.2--------------------- .2- ----------

0 - - - - - - - - - -- j-- - - - - - - -

0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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FIGURE 11O. 211

3/A.v VI RATION CnARACTERISTICS
CH-47B8 U.S. A. SIN 66-19100

LlVFI FLIGHT

AVG. GROSS WT. a,0000 L13. AVG. ROTOR SPEED 230 RP.M.
AVG. CG, - 330.2 (MID) S,A, So CONFIG. - ON

AVG. DENSITM ALT, 5 5000 FT. SPEED TRDN (D.C?,P & LONG, crYcLIc) " AJTo.

NOTM DASH LIS DENOTE M.L-H-8501A LIMITS.

STATION h8O VERTICAL

Io

°8

% .6

,2

0 20 40 60 80 .00 120 1i0 160

TRUE AIRSPEED VT - KTAS

STATION 480 LATERAL STATION 120 LATERAL

S.8 .8

S.6 .6

.. 4

62 .2

0C0 2o o 60 8o lo 0 2o 01 o 16o 0 20o 60 80 M 120 3.0
TRUE AIRSPEED VT - KTAS TRJE AIRSPFYD VT - KTAS
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WTfTrTJ1 Un- 21?2
6/REV VIBRATI0N CHARACTERISTICS

CH-478 U.S.A. S/N 66-19100
LEVEL FLIGHT

AVW. GROSS WT. - hooOO LB. AVG. ROTOR SPEED a 230 R.P.M.
AVG. C.O. - 330.2 (MID) S.A.S. )ONFTG.. - [I

AVG. DENSITY ALT. 5 %000 FT. SPEED TRIM (D.C.P. & LONG. CYCLIC) - AUTO.

NOTE: DASH LINES DENOTE MIL-H-85O1A LIMITS.

STATION 1480 VERTICAL

1.0

C.6

OF-i

0 20 40 60 80 10O 120 lO 160

TRUE AIRSPEED VT - KTAS

STATION 43o LATEIIAL STATION 120 LATERAL

1.0 1.00

-• .8.8

.6 .6

.4

.22__

0 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEFD VT - KTAS
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i•1n m~l 213

CMJ-7H U.S.A. S/W 66-19100
LEVEL FLIGHT

AVG. GROSS W'T. - 27000 LB. AVG. GROSS WT. - 14OO00 LB.
AVG. C.O. - 331.5 (MID) AVG. C.O. - 330.2 (MID)

AVG. DENSITY ALT. - 1300 FT. -VG. DEIISIT ALT. " 5000 FT.
AVG. !tOTOt o 230 'L0f's... AVG._, SnON RParfl * 210 R.P.M.

S.A.S. GONFI. - ON S.3., . OONFIG. - ON
SPUD TRIM (D.O.P. & LOG. CYCLIC) AUTO.

NOTEs DASH LIMES DENOT MIL-H-85O1A LIMITS.

STATION 50 VERTICAL STATION 5O VE11TICAL

190 1o0

-•.8 .8

,.6 .6

.4 .4

__ .2 ---

0 C

0 20 hO 60 80 100 120 140 160 0 20 ho 60 8 0100 120 1&O

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 50 LATERAL STATION 50 LATERAL

1.0 1.0

9,6 .6

.4 .• .2J-i- - - . 2- - - - - - -

0 20 4o 60 80 100 120 1ho 160 0 20 40 60 80 loo 120o io
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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e tGOUE N•. ;• I
6/U'V MiblATI0N CHAR4 "rKRtJTICS

CH-4.7P U.S.A. SA4 66-19100
LEVL FLIGHtT

AVG. GROSS WT. a 27000 LB. AVG. GRoSS WT. - 40000 LB.
AVG. C.O. a 331.5 (MID) AVG. C.G. a 330.2 (MID)
AVG. DENSITY ALT. - 1300 FT. AVG. £L*NSITY ALT, 5 O000 FT.
AVG. ROTOR SPEED " 230 R.P.M. AVM. ROTOR SPEED 2 30 :'.fo.
SA,S. GONFIG. - ON S.A.S CONFIO. - ON

L SPM TRIM (M~.Pf & IONG. CYCLTC) r- AUTO.

NOTEs DASH LINES DENOTE MIL-11-8501A LIMITS.

STATION 50 VERTICAL STATION 50 VERTICAL

'3 .8

..6 .6

' 01

0 20 40 60 80 100 120 140 160 0 20 4o 60 80 i0o 120 14o
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 50 LATERAL STATION 50 LATERAL

.o8 .8

,6 .6

.2 _- - - - - - - - 2

C
20 ho 60 80 100 120 0ho 16o 0 20 40 60 80 1001 20 UhO

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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6/tEV VIBRATION CHARACTULSTIGS
c"7%j u.s.A. S/N 66-1910o

LEI.FL TLIflkHT

AVG. GROSS WT. a 27000 L. AVG. OROSS WT. - 4000 LB.

AVG. C.o. - 331.5 (MID) AVn. c.o. - 330.2 (MTD)
AM_, f IRI'_TY AIR_, I A3nn •T.: AVG. nEATTY ALP. a .4OC I'.

AVG. ROTOR SPED * 230 RPM. AVO. ROTOR SPW w 230 R,P,M,
BS8A*.% 0011710. -p ON, . #AJ cwm 0QN? .Q.-......

SPEED TRIM (D.C.P. &e L(Wf,. CYCLIC) S AUTO.

NOTl: DASH LINMS DENOTF MIL-H-8501A LIMITS.

STATION 95 VERTICQL STATION 95 VERTICAL

1.0 1.0

.8.8

S.6 .6

.4 .o2 S--- 2

020 2o4 6o 8o loO 12o 14o 16o 0 20 40 60 80 100 120 140
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - STAS

STATION 320 VERTICAL STATION 320 VERTICAL

1.0 1.0

S.8 .8

.6 .6

.4 .4
.2 - - _ _ - - .2 - -

0 
0

0 20 4O 60 80 100 120 140 16 0 20 4o 60 80 100 120 lO
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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AVG. GROSS WT. 27000 L13. AVO. GROSS WT. - 40000 LB.
AVG. C.G. a 331.5 (OVD) AVG. C.0. - 330.2 (MID)
AVG, DENSITY ALT, a 1300 FT. AVG. DENSITY ALT. a 5000 FT.
AVG. ROTOR SPEED w 230 R.P.M. AVG. R•TOR SPEED a 230 R.P.M.

S.A.S. CONFIG. - C SA.*. COFIG. - ON
8PAD~ Tqitm 0)ur & Lixm. cdCLYO) - AU'I'O.

NOTEt DASH LINES DENOTE MTL-H-8501A LIMITS.

STATION 95 LATERAL STATION 95 LATERAL

I1O 1.0

-• .8 .8
rn

8

8.6 .6

O 02

0 20 40 60 80 100 12o 14o 16o 0 20 4o 60 80 0oo 12o 14o
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 LATERAL STATION 320 LATERAL

Ito 1.0

v.• 8 .8

!.6 .6

__2 . .. . . .2 - - - - -

O C
0 20 4o 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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CF1-47B US.A. S/N b6-191CIO
I}VIV. FI.I(iIT

AVG. GROSS WT. - 37000 LB. AVt;. LOROSS WT. 37000 I.B.
AVG. C.G. 331.9 (MID) AVG. C.G.; 331.9 (MID)
AVG. DENSITY ALT. 5000 FT. AVG. DENSITY ALT. = 5000 FT

S.A.S. CONFIG. - ON S.A.S. CONFIG. - ON
SPEED TRIM (D.C.P. & LONG. CYCLIC) w AUTO.

NOTE: DASH LINES DENOTE MIL-I1-8501A LIMITS.

STATION 95 VERTICAL STATION 95 LATERAL

1.0 1.0

.8 .8

.6 .6

-.4 .4

.2 .2

O 00 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 1)0

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED V TT 'r-KTAS

STATION 320 VERTICAL STATION 320 VERTICAL

1.0 1.0

.8 .8

'.6 .6

.4 .4

i .2 .2 .. . . . .. . . .- -....

01 0 _ _ _ _ _

0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160

TRUE AIRSPEED V T - KTAS TRUE AIRSP-ED VT KTAS
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1/REV VIBRATICM OWARA IS-I3 j
G;.4-i7 US.S.A. s/N 66-19100

LEVEL FLTGHT

AVG. GROS WT. - 27000 LB. AVO. oROSS WT. - 27000 WB.

AVG. C.O. 3.31.5 (MID) AVG. C.0. - 330.9 (MID)
AVG. DINSITY ALT. - 1300 FT. AM. DENSITY ALT. U 11000 FT,
AVW. ROTOR SPFED = 230 R.P.M. AVG. ROTOR SPEED * 230 R.P.Mo

S.AoS, CONFIO. - ON S.A.S. CONFIG. - UN

VW'~ TRDX (D. cr & LONG. CYCLIC') *AUTO.

NOTE: DASH LINES DENOTE MIL-H-8501A LIITS

STATION 95 VERTICAL STATION 95 VERTICAL

1 .0 1.0

.6 .6
4

•.• 2 -- - 2

0 20 4o 60 80 Do 120 3.4 16 0 o 20 o4 60 80 100 120 140
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 VERTICAL STATION 320 VERTICAL

10.

L18

S.6 .6

.2 .6

.. ... ... ..

2 -----. 2 ----------------- j

0 20 4o 6o 80 100120 14O 16o 0 20 ho 6o 801 120 i.o

T'lThE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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IJm, 2i9

1/RKV 7IPPLATIUN (KMARACT2LTIM
c"7B U.&.A. 3s/ 66-19100

LEVM n LIC HT

AVG. GROSS WT. a P7000 L13. AVG. GROW We, 27000 L
AVG. Coo. a 331.5 (MID) AVG*. Coo. 330.9 (MID)
AVG* DWIFY ALT, a 1300 FT. AVC. DENSITY ALT. a 1O00 PT.
Avb). KomTW sYI1w - i!0 ma..m. AVG. ROT1't SP~EED a 230 Re.P.M.
S&ASo 0ONF0 D. - ON 8 SA . 001 0. * ON4

s m 'Tm~ (ncr & tO?=, =,TcLT) jA~vm

NOTE: DASH LINES DENOTE MIL-H-8SO1A LIMITS,

STATION 95 LATERAL STATION 95 LATERAL

1.0 1.0

-8 .8

S6 .6.4 .4

,2 *-- " ,2 --

0 -
--- -

0 20 40 60 80 100 120 140 160 0 20 40 60 8 100120 i 140
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - TAS

STATION 320 LATERAL STATION 320 LATERAL

1.O 1,0

" • ,8 .8

s .6 .6

.4 .24j

0 2
0 20 040 60 8C 100120 1 00 60 80 100 120 2 40

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT " KTAS
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3/MV ViTf I VO GlHrA II I
CH--h47 U.S.A. S/9 66-19100

UVL. FLIGHT

AVG. GROSS WT. - 27000 LB. AVG. GROSS W1T. - 27000 LB.

AVG. C.G. - 331.5 (MrD) AV,. C.G. - 330.9 (MID)
AVG. DENSITY ALT. - 1300 FT. AVG. DENSITY ALT. 1100l 0 FT.

AVG. ROTOR SPEED So 230 RP.M. AVG. ROTOR SPEFD - 230 R.P.M.

S.A.S0 CONFIG. - ON S.A.S. CONFIG. - ON

SPEUD TRIM (D.C.P. & LONG. CYCLIC) " AUTO-

NOTE: DASH LINES DENOTE MIL--H-8501A LIMITS

STATION 95 VERTICAL STATION 95 VEFRTICAL

1.0 1.0

0.8 1.8
0
1.6 

.6

.4 .4

.2 .2Cl - - -I --- ------

0 20 4o 60 80 100 120 140 160 0 20 40 60 80 100 120 1340

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 VERTICAL STATION 320 VERTICAL

1.O 1.0

S,8 .8

.6 .6

•.4 .14

8.2-.2 --

0 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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V Tflt I I RI

LEVE:L : ir,"?

AMQ. CROSS WT•. 27000 LB, AVCY. GRoS3 WT. -27000 L13.

AVG. C.G, a 331.5 (MTD) AVG. C.0. a 33A.9 (mID)
Ave 1hI? ?itmvfy .P AM, fl'rTIUMTY ALT'. allnWO FT.

AVG. ROTOR SPEED u 230 R.P.M. AVG. ROTOR STED * 230 R.P.M.
8.A.S. COMM, - ON BeAs3. COWlZ0, - O

SPEED TRIM (D.c.P. & LOW. CYCLIC) - AUTO.

NOTEs DASH LINES DENOTE HIL-H-8501A LIMITS

STATION 95 LATERAL STATION 95 LATERAL

1.0 1.0

S.8 .8

6 .6

. .2_2 . . . ....- -2

o 0
0 20 40 60 8o loo 12o o16o 0 20 O0 60 80 100 120 14o

TRUE AIRSPEIFD VT - KTAS TRUE AIRSVEED VT - KTAS

STATION 320 LAThRAL STATION 320 LATERAL

1.0 1.0

,8 .8

S.6 .6

.4

2 --- .2 --

0 0020 40 60 Bo10OO 12o 14o 16o 0 20 40 60 80 1o0 12o 14o
TRUE AIRSPEED VT - KTAS TRUE, AIRSMPFI VT - KTAS
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FI GU9E NO. 222
(/REV VIBRATION CHARAC(IFR!'CtCS

CH-47B U.S.A. S/N 66-191.A)
LEVEL FLICiIT

AVG. GROSS WT. = 27000 LB. AVG. GROSS WT. - 27000 LB.
AVG. C.j. 330.9 (MID) AVG. C.G. * 330.9 (MID)

~~"~ALT. 1I4COC P". A. ITALT. 19 T4. A* ..... TY ALT. ... 0 F..
AVG. ROTOR SPEED 230 R.P.M. AVG. ROTOR SPEED " 230 R.P.M.S,A,S, C.N0PIQ, - ON - g.A.S. CONFIG. - ON . ......

SPEED TRIM (D.C.P. 5 LONG. CYCLIC) - AUTO,

NOTE: VAS[{ LINES DENOTE MII.41-8501A LIMITS,

STATION 95 VERTICAL STATION 9S VERTICAL

1.0 1.0

.8

.6

,[. ,4 .4

J------ - -

o 0
O 20 40 60 80 *1O0 120 140 160 0 20 40 60 80 10 120 140

TRUE AIRSPEED V - KTAS TRUE AIRSPEED V - KTAS
T T

1,O 1.0

.8

*y . 6

.4
.2r .2 _-

-7 -- --_ _--_ _-- _ _--_ _--

0 1 /,

0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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FIGURE NO. 223
1/REV VIBRATION CHAIRACTERISTICS

CH-4TB U.S.A. S/N 66-19100
LEVMl FLIGHIT

AVG. GROSS WT. m 27000 LB. AVG. GROSS WT. , 27000 LB.
AVG. CO.G. 311.2 (FWD) AVG. C.G. - 34.72 (AFT)Av,. uI,,fi ALTO 50wo Ff. AVG. DENali¶ ALT. 50007M. *"

AVG. ROTOR SPEED = 225 RP.M. AVG. ROTOR SPEED * 225 R.P.Mo

SPEYD TRIM (D.C.P. & LONrI. CYCLIC) " AUTO.

NOTE: DASH LINES DENOTE MIL-H-501A LIMITS.

STATION 95 VERTICAL STATION 95 VERTICAL

1.0 1.0

-•.8 .8

I .6 .6

---. 2-- - - - - - -- "

0 0
0 20 hO 60 80 100 120 140 160 0 20 4O 60 80 100 120 140

TRUE, AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 VERTICAL STATION 320 VERTICAL

1.0 1.0

8.8

4.6 .6

.2 .2 j---

0 1 0

0 20 ho 60 80 100 120 1ho 160 0 20 4o 60 80 100 120 140
TRiJE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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FIGURE NO. 224

CH-.7B U.S.A. S/N 66-19100
LEVEL FLIGHT

AVG. GROSS WT. s 27000 LB. AVO. GROSS WT. - 27000 LB.
AVG. C.0. = 311.2 (FWD) AVG. C.G. - 347.2 (AFT)
AVG. DENSITY ALT. - 5000 FT. AVG. DENSITY ALT. * 5000 FT.
AVG. RITW 3 Z "225 It. .. AVG. nO ,w, "- 22 3 ..F..
SoAoS. CONFIGo - ON S.AS* CONFIG. - ON

... . .. SPED T'IM (Ra,-P, &-to*#. t1yLT). -..Ar1'O,.

NOTES DASH LINES DENOTE KIL-H-85O1A LDITS.

STATION 95 LATERAL STATION 95 LATERAL

160 1.0

0.8 .8

.6 .6

4 o4

- -- - ----- .2 _j---------------

r0 -- 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 LATERAL STATION 320 LATERAL

100 1.0

-• ,8.8

6 ,6

.4 .4

-2 - ----. 2 ---------------

0 20 40 60 80 1.00 120 14o 16o 0 20 40 60 80 100 120 14o
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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FIGIRE NO* 225
3/REV VIBRATION CHARACTERISTICS

cm-47B U.S.A. SIN 66-19100
LEVEL FLIGHT

AVG. GROSS WT. 27000 LB. AVO. GROSS WT. - 27000 LB.
AVG. C.G. - 311.2 (FWD) AVO. C.G. - 347.2 (AFT)
AVG. DENSITY ALT. a 5000 FT. AVG. DENSITY ALT. , 5000 FT.
AVG. ROTOR SPEED - 225 R.P.M. AVG. ROTOR SPEED - 225 R.P.M.
SoA.s. CONFIG. - ON S.AS. CONFIG. - ON

S•PI.EF TRIM (D.•.P. & LOb. 'Y0LIa) i-'*AUT ..

NOTEM DASH LINES DENOTE MIL-H-85OIA LIMITS,

STATION 95 VERTICAL STATION 95 VWRTICAL

1.0 1.0

.8

I .6 .6

4t .4

.2 - ----- " 2 _----"

0 0
0 20 40 60 801 l0 120 140 160 0 20 40 60 80 100 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 VERTICAL STATION 320 VERTICAL

1.0 11.

.,8 .8

.6 .6.,4
0 0

0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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FIOURE NO. 226

CH-47B U.S.A. S/N 66-19100
LEVEL ,FLIGHT

AVG. GROSS WT. a 27000 LB. AVG. GROSS WT, a 27000 LB.
AVG. C.O. - 311.2 (•D) AVG. C.G. - 34•7.2 (AFT)
AVG. DENSITY ALT. - 5000 FT. AVG. DENSITY ALT. a 5000 FT.
Alm. RomC' 5?!0 22g v " mA M. QATAR sPifD a 229 R.P.M.

S.A.S. 00o1tI0. - ON S.A.S. CONFIG. -ON .
........ .... .......SPRD.TR N (D.C. -. LON .. LI ). A O.

NOTEs DASH LINES DENOTE MIL-H-8501A LIMITS

STATION 95 LATERAL STATION 95 LATERAL

1.0 1.o

S8 .8

.,. .6 .6

LA-

.2 o
.4.

0r - 0
0 20 40 6o 80 l00 120 140 160 0 20 40 60 801 00 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 LATERAL STATION 320 LATERAL

1.0 1.0

1 ,8 .8

.6 .6

.14F.4

S.2 ------- ,2

O C

0 20 40 60 80 1o0 120 14o 160 0 20 40 60 80'100 120 310
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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FIGURE NO. 227
6/NTv VIBRATION CHARACTERISTICS

CH-47B U.S.A. V/N 66-19100
LEVEL FLIG.T

AVM. GROSS WT. - 27000 LB. AVG. GROSS WT.*. 27000 LB.
AVG. C.G. - 311.2 (MD) AVG. C.0. - 3A7.2 (AFT)
AVG. DENSITY ALT. - 5000 FT. AVG. DENSITY ALT. 5900' F7.,
AVG. ROTOR SPEED . 225 R.P.M. AVG. ROTOR SPEED . 225 R.P.M4
S,A.S. OONOM .- ON sA.S, CONFIG. - ON.

SPEED TRIM (D.C.?. & LONG. CYCLIC) - AUTO.

NOTE, DASH LINES DENOTE MIL-H-850OA LIMITS.

STATION 95 VERTICAL STATION 95 VERTICAL

1.0 i.0

.8 0.8

'.6 .6
.•4 .4•

.2 I---- 2 - - -

O 0
0 20 40 6o 80o Ioo 32o140 160 0 20 40 60 80 300 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 VERTICAL STATION 320 VERTICAL

1.0 IO

.8

l .6 .6

.4 ._

o2 s--- 2 --

0 0
0 20 40 60 80 100 12o 140 160 0 20 ho 60 80 100 120 14o

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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FIGURE NO. 228
6iv1JvawiATuN chm~utRLis-icS

CH.47B U.S.A. s/N 66-19100
LEVEL FLIGHT

AVG, GROSS WT. a 27000 LB. AVG. GROSS WT. a 27000 LB.
AVG. CdO. - 311.2 (FWD) AVG. C.O. - 347.2 (AFT)
AVG. DENSITY ALT. o 5000 FT. AVG. DENSITY ALT. - OOO FT.
AVG. ROTOR SBFID 0 225 li.PM. AVG. ROTOR SEPD * 225 R°.rM.
S.A.S. CONFIG. - ON S&AsSo CONFIG. - ON

Sr=. .TIM ., & LOW. CTLc) 0 kA M.

NOTE, DASH LINES DENOTE MIL-H-8501L LIMITS.

STATION 95 LATERAL STATION 95 LATERAL

1.0 1.0

.8

16 .6

.14 .4o2 .2

0 o
0 20 40 60 80 100 120 140 160 0 20 40 60 80 0 120 140

TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS

STATION 320 LATERAL STATION 320 LATERAL

1.0 100

0.8 .8

0.6 .6

0. o4

0 20 40 60 80 100 120 140 160 0 20 4o 60 80 100 120 140
TRUE AIRSPEED VT - KTAS TRUE AIRSPEED VT - KTAS
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CH-4-7B U.S.A. SMt 66419100
T55-L-7C EKnGINS LEO 32.02 & LEO 3204

NOTES:
lo TD4PERATURE BIAS CURVE FOR LYCOKMW

FROM 'm 55.21520-277-40 C?.
24 9 U SMDAY N, VYMA T US AXkDM
POWER FOR TEST ENWIN1FS OBTEAIXH
FROM I2ICOHINO TEST STAND CALXBRATICII.

0 T55-L-7C SIN LEO 3204 S.L. SMD. DAY N1, AT M4AX. POWJER - 95455 %
A T55-L,-7C S/N LEO 3202 S.L. SMD DAY N AT MAX- POWER Q 95.85 %

3

2LYCOMING MODEL SPECIFICATION ENOINE

0

-3

-4

-10 -8. 6 4&4- 02 4 68 10O12 I1618 20

AMBTIZNT AIR TDTERATURE -'C
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FIGURE NO* 232
NAXIMUN SHAFT HUoEMaWY AVAIILkJ

cH-47B U.S.A. SIN 66-191oo
STANDARD DAY

LYCOMNM T5-L-7C ENGINES LEO 3202 & LEO 3204

NOTEt SOLID LINES OBTAINED FROM FIGURES 231 AND 234 and 250.

14000ENG=N LEO 3202
LYCOCM MODEL SPEC•ICATION ENGE

12000

10000

8000

~6000 TRANSM'ISSION LIMIT

2000 EiOINE LEO 32044

0
1800 2000 2200 24~00 2600 2800 3000

SHAFT HORSEPOdER
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FIGURM No0 233 1
NORM SHAFT HORSEPOM AVAXAM

cH-47B U.S.A. S/I 66-1900
T55-L-70 MODEL SPECIPIATION

225 R.P.M.

NOTESs
1. STATIC OONDITIONS,
2. NO AIRBLEED LOSSES.
39 N9, ? EZR#CTION.
4. INE LOSSES BAsD oN Fill• 22g 2-M.
5. BASED ON AVOO LYCOMINO MODEL SPEC. NO. 214.31.

T55-L-7C SHAF TURBIN MGM.
16000

14000

12000

e1 •0000 00

18000

16000

4o000

2000

01
000 1200 11400 1600 1500 2000 2200 24i00

SHAFT HORSEPOWE AVAILABLE
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FIGURE NO. 234 I
NORMAL SHAFT ItORSEP(3)lR AVAILAELZ

CH-47B U.S.A. SA/ 66-19100
TS5-L-7C MODEL SPECIFICATION

230 R.P.M.

NOTESs
Is STATIC CONDITIONS,
2a NO AIR BLEED LOSSES.

, INLkT LOSSES BASED ON OIG'I M-5 229 AIND 230.
5. BASED ON AVCO LYCOMING MODEL SPEC.,O. 124,31.Tr55-L-TC SHAFT TURBINE ENGIN..•

16000

14000

12000

20%O0

00 C

8000

2000

0 -
1000 1200 1400 1600 1800 2000 2200 2OO

SHAFT HORSEPOWER AVAILABLE
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FIGURE NO* 235

MILITARY SHAFT HORSF(VM AVAIILA
CH-47B U.S.A. S4k 66-19100
T55-L-7C MODEL SPECIFICATION

225 R.P.*M

NOTES:
I STATIC CONDITIONS,
2. NO AiR i•i•i L .
3. NO t EXTRATZMON.
4 . = = S. UM lT GM= 22D W,230-
5. BASED ON AVOO LYCOMING MODEL, SPEC. NO. 124-31.

T55-L-7C SHAFT TURDIUB ENOE,.
16000

14000

I• 6I
12000 ''

0 •

10000 00

~8000

16000

14000

2000

1200 11400 1600 1300 2000 2200 24.0 2600

SHAFT HORSEPMER AVAILABLE
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noR 3O. 236
MILITAR! SHAFT HORSPOWER AVAILABLE

C"73 U.S.,A 0/ 66-& O0
T55-L-7C IOTEO SPECIFICATION

230 .P.K.

NOTESs
le STATIC CONDITIONS,
2. NO AIR BLEED LOSSES.
3, NO HIP EXTRACTION.
4-- INLE' LOS~SE~S ,wvm s -AND 2I30;
59 BASED ON AVOO LYCOMINO MODE SPEC. N. 124.31.

T55-L-7C SHAFT TU•IWh mEONG .
16000

114000

12000 I~0

0

6000

16000

14000

2000

0
3.200 11400 1600 1800 2000 2200 2400 2600

SHAFT HORSEPOIER AVAILABLE
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MAM.M SW~T MORSOM AVAIaLABL
CH-47B U.S.A. s/N ,66.19100

T55-L-70 MOMt SPECIFICATION
225 R.P.M.

NOTES;

2oNO AnR BLEE LOSSES.

I4. DT LOSSES BASED ON FIGURES 229 AND 230.
5. BASED ON AVCO LYCOMINO MODL SPEC. No. 124.31.

T5S-L-7C SHAlT TURBIEM ED.,

~~i60oo '

14o00

12000

Pa ~'~00I

wooo

V000
4000

2000

0
l14O0 1600 1800 2000 2200 2h00 2600 2800

SHAFT HORSEPOWER AVAILABLE

173



F!GI.IftlNO.- 231
MAXIMUM SAFT HORSEP•Mfl ATALAK

Ou•?7 U.S.A. S/N 6de&lf00
TS%.L-70 MOMM StCWrIOATIOI

230 R.PM.

NOTESt

1. STATIC CONDITIONS,
2. NO AIR BLUED LOSSES.

... INLET LOSSES BASED ON FIGURES 229 AND 230.
US BAED ON AVOO LYCOMINO MODEL SPEC. NO. 124-31.
T%-L-?C SHAPT TURBIE 3•1h!,

16000

14.000 4
12000

V00 I

of-

1 160 1800 2000 2200 24208
i1o 60 10 00 20 10 260)0 2800

SHAFT HO•P(PWER AVAILABLE
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ENGINE ('IIARACTURISTICS

C1I-47B U.S.A. S/N 66-19100

3000 T55-1,-7C S/N LEO 3202
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FIGURES NO. 245

CHi-47B U.S.A. S/N 66-19100
TSS-L-7C S/N LEO 3202
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F1IGURE NO. .46

IN(INE CiARACTERISTICS
C1H-47B U.S.A. !,'N 66-19100

1'55-L-7C S/N LO 3202

NOTES:
L lo FAIRED CURVE OBTAINED FROM LYCOMING TEST STAND
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FIGURE NO. 247
ENGINE CHARACTERISTICS

CI1-47B U.S.A. S/N 66-19100

120 T55-I,-7C S/N 1.1.O 3202

NOTJI:
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.H.GURE NO. 248

ENGINE CHARACTERISTICS
CH-47B U.S.A. S/N 66-19100

TSS-L-TC S/N LEO 3204

NOTUt
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ENGINE CHARACTERISTICSCH-47B U.S.A. S/N 66-19100
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IENGINL CIIARACTi IR SI'I(CS

CII-47H U.S.A, S/N 6(6-19100
T55-I.- 7C 5/N lL() 3204

NOMIS I
L. FAIRED CURVE OBTAINED FROM LYCOKMIH

TEST STAND DLVGTrn CIA,.TRRATTO1J.
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OF FIGURES 229 AND 23" RESPECTIVELY.
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FIGURE NO. 2S1

ENGINE Cl",AC E 1p1731f& j~ T IC Sr

CH-47B U.S.A. S/P 61-19100
T55-L-7C S/N LEO 3204
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APPENDIX VI. PAYLOAD CAPABILITY

Radius of action', Mission I
.. 6,000 pounds pay-1oad outbound

3,000 pounds payload inbound

Radius = 106.3 miles

19,169.0 Empty weight
719.0 Fixed useful load

6,000.0 Payload
4.036.5 Full fuel

29,924.5 Engine start grwt (Mission I grwt)
-98.0 2-minute warmup

29,826.5 Takeoff grwt (outbound)
-1,765.7 Cruise fuel (outbound)
28,060.8 Land
-3,000.0 One-half payload
25,060.8

-98.0 2-minute warmup
24,962.8 Takeoff grwt (inbound)
-1,671.1 Cruise fuel
23,291.7
-3,000.0 Payload
20,291.7

-19,888.0 Empty weight and fixed useful load
403.7 Fuel remaining

100 percent x 403.7 = 0.10001 x 100 percent 1 10.001 percont
fuel remaining

'The above radius of action was calculated using airspeed for

100-percent best range in accordance with the detail specification.
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APPENDIX VII. LIMITED PAYLOAD CAPABILITY

Phyload guriihtue, 100 NM radldus, Misýsion T

Guarantee: 6000 pounds outbound
3000 pounds inbound

Test Results: 1  7313 pounds outbound
3656 pounds inbound

Item Limited Payload Maximum Pay•oad
l(b) (lb)

Basic aircraft weight 19,888.0 19,888.0
Weight of full fuel 4,036.5 4,036.5
Payload 7,313.0 12,741.0
2-minute warmup -98.0 -98.0
Cruise fuel -1,688.1 -1,901.8
One-half payload -3,656.0 -6,370.5
2-minute warmup -98.0 -98.0
Cruise fuel -1,585.8 -1,633.0

Landing weight 24,111.6 26,662.2

Basic aircraft weight -19,888.0 -19,888.0
One-half payload -3,656.0 -6,370.5

Fuel remaining 567.6 403.7

Percent fuel remaining 14.05 percent 10.00 percent

'The limiting factor for the weights presented is the capability to
hover OGE at 6000 feet on a 95*F day.
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APPENDIX VIII. PILOT'S RATING SCALE
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" A IT 1 II A C t The airworthiness and qualification tests (Phase 0) of the CII-47B
production helicopter were conducted at Edwards Air Force Base and
Bishop, California, during the period 16 October 1967 to 9 July 1968.
Performance, flying qualities and mission capability were evalua-
ted to determine the suitability of the CII-47B as a replacement for
the CH-47A, determine specification compliance and obtain detailed
performance and stability and control information for inclusion in
technical manuals and other publications, There were no deficien-
cies disclosed which would affect the mission accomplishment of the
helicopter. There were four shortcomings in evidence for which cor-
rection is desirable. The shortcomings observed were the lack of
a never exceed airspeed computer in the cockpit, static longitudi-
nal. control instability at all airspeeds below 70 knots indicated
airspeed (KIAS), unstable dynamic longitudinal control character-
istics at all test conditions, excessive cockpit vibrations above
135 KTAS at light gross weights and also at 230 rotor rpm. Thie in-
crease in gross weight from 33,000 pounds for the CII-47A to 40,000
pounds for the C11-473 and the resulting increase in payload capa-
bility are particularly noteworthy. The airspeed capability of the
CII-47B is approximately 30 knots greater than the CJI-47A; however,
the vibration levels at airspeeds above 120 KTAS, light gross weights
(below approximatcly 33,000 pounds) and 230 rotor rpm are excessive.
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